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THE AMENDMENT OF THE LAW RE: 
LATING TO LETTERS PATENT FOR 
INVENTIONS. 


As the readers of this journal are doubtless aware, there are | 


no less than three Bills now before Parliament, viz. :— 
The Society of Arts Bill, Mr. Anderson’s Bill, and the 
Government Bill—all having for their object the amendment 
of the law relating to letters patent for inventions. There 
is good ground, therefore, to expect that in the course of the 
present session some very material alterations in the law will 
be enacted. Whether these alterations will partake of the 
nature of improvements on the existing state of things is a 
question which cannot yet be predicated with any certainty, 
but one thing is clear, that whichever one of the three Bills 
is ultimately taken as a nucleus, it will have to undergo con- 
siderable modifications in the hands of the grand committee. 
It behoves, therefore, those who have any practical know- 
ledge of the working of the present law to state the results 
of their experience in order that by the united efforts of all 
parties interested in its revision a measure may be formu- 
lated which shall deal satisfactorily with the rights both of 
inventors and the public. 

With regard to the Society of Arts Bill, we very fully 
considered its most important provisions in an article which 
was published in this journal in its issues of May 13th and 
May 20th, 1882, and we also briefly referred in the said 
article to the leading characteristic of Mr. Anderson’s Bill. 
In the number also for March 24th, 1883, there was given a 
concise analysis of the principal changes in the law con- 
templated by the Government Bill, from which it appears 
that the new Government Bill runs very much in the lines 
of the Society of Arts Bill, and that a good deal of what we 
have advanced both for and against the latter admits of a 
very cogent application to the former. Indeed, with the 
exception of one or two points, to which we shall presently 
refer, the three Bills chiefly differ from each other in the 
scale of fees, the term of the patent, the duration of the 
provisional protection, and in other cognate points which 
appear to have been determined on arbitrarily as standards 
by the promoters of the several measures without any good 
or sufficient reason why one standard should be accepted 
more than another. 

The salient feature, however, of all three Bills is the 
reference of all applications for patents to a duly consti- 
tuted tribunal, which shall not make merely a perfunctory 
examination, like the law officers or their clerks under the 
present system, but shall bond fide investigate each case on its 
merits, with the view of determining whether the object of 
the application is such as entitles it to a monopoly from the 
Crown. 

This, as our readers aresaware, is quite a new departure 
in British patent practice. The existing law, which is based 
on the Patent Law Amendment Act of 1852, has been pro- 


ductive of some good in the way of reducing the cost of 
patents, simplifying the procedure, and defining and limiting 
the rights of patentees ; but with all this amount of benefit 
much mischief has undoubtedly occurred from the indis- 
criminate grant of patents. Many persons incline to the 
opinion that by granting patents to all comers no one is 
aggrieved—neither- the applicant himself nor the British 
public ; and they are sceptical when others attempt to show 
how such a course, by fostering obstructive patents and 
oppressive monopolies, has done more than anything else to 
bring the whole system of protection by invention into 
disrepute ; but experience proves that it is not the funda- 
mental principle of patent law itself, but the abuses of the 
objects of the patent laws, which give such force and cogency 
to the arguments of the opponents of patents. 

In this nineteenth century—this age of railways, steam 
navigation, electric telegraphy, telephony, and the electric 
light—the claims of inventors to a consideration or reward 
for the advantages which they confer on the public by the 
products of their ingenuity are well-nigh universally recog- 
nised. 

Differences of opinion, indeed, there may be as to the 

form which that consideration should take ; but probably 
all classes are agreed that to remunerate in some way or 
other the men to whom the nation owes so much, is dictated 
not only by public policy but by our very sense of justice 
and equity. 
_ There are not, indeed, wanting those who contend that 
the public would not suffer from a paucity of inventions 
were all encouragement to their originators to be withdrawn, 
as men of an inventive turn must of necessity invent 
regardless of all personal considerations. 

This view of the matter, apart from its tinge of selfish- 
ness, is, to say the least, only partially true. Man has, 
indeed, always been the subject of various needs which could 
not be supplied without the exercise of his mental faculties, 
and hence, of necessity, he has been from the very earliest 
period of time an inventor. So long, however, as he has no 
other stimulus than that of providing for his immediate 
wants he is satisfied with the crudest methods of supplying 
them, as if the means at hand will answer the purpose, what 
incentive has any one man to exert himself above his fellows 
in the discovery of a better means when they, in common 
with himself, will reap the benefit of his unaided exertions ? 
But if he is guaranteed an exclusive property in the product 
of his ingenuity for a given term, he has then an induce- 
ment to aim at higher results, knowing that his return will 


be proportionate to the extent of his achievements. 


The very foundation, therefore, of protecting invention by 
letters patent, is laid in the necessity for offering encourage- 
to men to exercise their faculties for the common good, by 
providing that they themselves shall derive an especial 
advantage from the result of their endeavours; and 
experience has proved that the more substantial that en- 
couragement is, the greater is the material prosperity of a 
country. 

It is far too late in the day, therefore, for the opponents 
of patents to seriously talk of abolishing patent laws alto- 
gether. At the same time effective means should be adopted 
to blunt the point and edge of their arguments by pre- 
venting the abuses of the objects of the patent laws by 
patentees themselves. While, therefore, every possible en- 
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couragement and assistance must be given to bond fide in- 
ventors, a check should be imposed on the grant of patents 
which are not only intrinsically worthless, but are known to 
be so by patentees themselves ; patents which are merely 
taken to be turned to commercial profit, and could not pos- 
sibly be supported in a court of law, but by being brandished 
in the face of the public extort by dread of litigation a sub- 
mission which they cannot claim as their rightful due. 

It is, therefore, satisfactory to find in each of the three 
draft schemes for patent law refurm some provisions for 
examining applications for patents. 

Confining our attention, however, to the Government Bill, 
it is greatly to be feared that in the matter of examinations 
it does not go far enough. 

It is, no doubt, highly important, as the Bill proposes, 
that applications should be examined for the purpose of 
ascertaining that each alleged invention is subject matter 
for a patent, and that its nature has been fairly described, 
and also that the complete and provisional specifications 
should be compared in order to secure a conformity between 
the two, but no examination can be held to be complete 
which excludes the consideration of novelty. In strictness 
the question whether an invention is subject matter for a 
PE does indirectly involve an inquiry into novelty, as it 

as been before pointed out that few things are abstractedly 
considered unpatentable, novelty being the grand criterion 
which determines whether an alleged invention is or is not 
proper subject matter for a patent. 
he number of applications for patents for such things as 
mental processes, new systems of calculation, the discovery 
of natural products, and the like, forming a category of 
objects for which, according to the axioms of patent law, 
valid patents cannot be obtained, is, comparatively speaking, 
exceedingly limited ; whilst, on the other hand, a large 
number of patents are annually applied for, for devices which 
are, in fact, rather the product of constructive skill in design 
than of inventive talent. The latter class of applications are 
no more proper subject matter for patents than the former, 
and will therefore, it is to be presumed, be rejected by the 
examiners, but the point which we are urging is this, that 
the rejection is not because such devices are abstractedly 
considered unpatentable, but on account of their not pos- 
sessing sufficient novelty. Take an engine built of old parts 
so combined together as to produce an improved design. 
This is not patentable simply because engines of analogous 
designs have been previously constructed, and no invention 
is involved in the difference of design. But that which is 
not patentable in 1883 may have been patentable in 1783. 
It is simply a question of novelty and not of genus. It is 
evident, therefore, that any examination which does not 
include novelty falls short of what is required. This fact is 
recognised in Mr. Anderson’s Bill, and it is to be hoped that 
pressure will be brought to bear upon the Government to 
secure a wider range and scope for the system of examination 
contemplated by the Bill introduced by them. 

Another point in the Government Bill which seems to call 
for adverse comment is the requirement of claims in the 
provisional specification. Any person who has had even a 
limited experience of the development of inventions will be 
aware that this stipulation will render the provisional speci- 
fication which even now is but of small utility, absolutely 
useless for any practical purposes. An inventor, when he 
lodges his provisional specification, is generally in absolute 
ignorance as to the degree or extent of novelty of his inven- 
tion. If it be a combination, the whole of the parts may be 
new or not one of the parts may be new, the novelty in the 
latter case consisting in combining these old parts together. 
If therefore the applicant be required to formulate his claims 
at the outset he incurs the risk of his subsequent complete 
specification being disallowed on the ground of disconformity 
with the provisional specification, since the claims which he 
would insert in the complete specification as the result of his 
matured judgment would in the majority of cases greatly 
differ from those contained in the provisional specification. 
_ This point therefore should be strongly urged upon the 
Government when the Bill is in Committee. 

We cannot advert now in detail to the other features of 
the Government Bill, but may possibly resume the subject 
on an early occasion; we are strongly, however, of opinion 
that there are none of its provisions of greater moment than 
those which relate to the system of examinations, and it is 


for this reason that we have dilated somewhat upon that 
branch of the subject with the hope that the suggestions 
thrown out will be of service as a small contribution to the 
settlement of this question of national interest and im- 
portance, 


T. J. HANDFORD. 


TELEPHONIC COMMUNICATION. 


RESULTS OF EXPERIMENTS TO ASCERTAIN THE CAUSES OF 
DISTURBANCE IN TELEPHONIC COMMUNICATION WITH 
AERIAL LINES IN INDIA. 


(1.) Actual cross-contact between wires on the same posts. 
—Morse signals can actually be read on the telephone from 
neighbouring wires, but do not interfere with speech. A 
man. 04 message in another telephonic circuit can also be 
heard, as noticed between Rutnagherry and Chiphur, and 
Rutnagherry and Rajapur, where wires run together for 74 
miles. This is said to have been cured in England by using 
the best insulators, which at least constitutes a safe pre- 
caution. 

(2.) Induction currents from neighbouring wires. — 
These are often confused with the foregoing, but it is 
doubtful if the complete signals produced in neighbouring 
circuits can be attributed to induction. According to 
established theories, complete signals should not be obtained, 
but in actual experience on all our long Indian lines, some 
of which are excellent in insulation, if a relay be adjusted 
finely enough, the signals À gr on a parallel wire can be 
read ; any how, the induced signals do not interfere with the 
transmission of speech by telephone, and may be disregarded 
as an element of disturbance. The hissing sounds heard in 
the telephone have often been attributed to “ induction ” 
from other circuits, but this can be proved to be an 
erroneous idea by isolating a branch line from other lines, 
when the sound will still be heard. 

(3.) Currents from derived circuits—Where the same 
earth-plate is used for two or more wires, it is believed that 
a minute portion of the current sent on one of such circuits 
returns by way of the other circuit to the battery, and thus 
influences the telephone. It is difficult to say whether this 
is the case or not, for in most offices all lines run together 
for a short distance in the course of being led into the office, 
and the signals which are read on the telephones may be due 
to cross contact or to induction; even if the two lines 
approach the office from different directions, the leading-in 
wires are generally parallel for 20 or 30 yards outside or 
inside the office. As an instance of the extreme sensitive- 
ness of the telephone to such signals, I may mention that a 
message sent from Dharwar to a station 150 miles to the 
eastward can be read on a telephone at Belgaum, 45 miles 
to the westward of Dharwar. The wires are in this case 
parallel for 30 or 40 yards, and the same earth-plate is used 
for all lines. 

All the effects of the cross-contact, induction, and derived 
circuit currents can be much reduced by interposing an 
electro-magnet in circuit between the telephone and line, 
but the method has the disadvantage of lowering the sound 
of the voice. None of these causes positively disturb the 
transmission of speech, nor are they the origin of the hissing 
sound which is our great enemy. 

Now we may approach the consideration of the dis- 
turbances due to extraneous natural forces, so subtle, so 
rapid in variation, and so practically uncontrollable. 

(4.) Earth-currents. — By these are meant those cur- 
rents that flow like tides in our lines, more especially in 
those running parallel to, or at a slight angle to, the mag- 
netic equator, and which, there is strong reason to suppose, 
change their direction four times a day. Whether these 
are produced by the earth’s magnetism or by the direct 
inductive action of the sun and moon, by either or by both, 
has not been ascertained ; but as a general rule, these 
currents are fairly steady in direction and amount, and are 
not subject to rapid variations. The strength of the 
current is from 0 to 0°7 milliampére, according to the time 
of day, and the effect of the current would be to curb the 
disc of the telephone in a measure, so that this is one reason 
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why speech is not so plain with earths in circuit as through 
a complete metallic circuit of equal resistance. These 
earth-currents, like the seas and oceans of our globe, are 
subject to sudden and great changes; at times they rise to 
seven milliampéres or more, in accord with earthquakes, 
sun-spots, and displays of auroras. Such violent and 
enormous changes must of course render it difficult to 
communicate by telephone or by any other instrument ; 
but such storms are infrequent, and the earth-current may 
as a rule be considered as a harmless intruder per se; there 
are other influences of which an aerial wire is also the 
vehicle, unfortunately, which disturb the earth-current and 
cause it to vibrate the telephone disc. 

(5.) Polarisation of earth plates, caused instantaneously 
at the passage of the signal, to which must be attributed 
in most part the difference in clearness of articulation 
noticed with a complete metallic circuit, and with a return 


earth; the antagonistic current of polarisation negatives 


our signals to some degree, but does not occasion variable 
disturbances. 

(6.) Galvanic action between earth plates—When a clean 
plate is buried at one end of a line, in correspondence with 
an oxidised plate at the other end, a current flows from the 
latter to the former underground, and vice versd in the over- 
head wire connecting the plates, but in a few minutes equi- 
librium is established as this action is not a permanent 
disturbance. If the two plates be of different metals a 
greater current is produced, but ordinarily, in India, at 
least, the plates are of copper, and no current need be anti- 
cipated. 

(7.) Swinging of long spans and consequent change of 
position with regard to lines of electric force. Such may 
possibly be productive of small changes, but if so great as 
to produce disturbances, they would have been noticed in 
the experiments made with the line from Vingorla to 
Belgaum in the descent of 2,000 feet in one mile from the 
Ghats to the low-lying country of the coast, where there are 
six long spans, this cause of disturbance would always be at 
work, but, as a fact, disturbances have only been noticed in 
the afternoons and evenings. Similarly, on the line from 
Karwar to Kumta the mornings were particularly free from 
disturbances, though there are two high spans of 400 yards 
each on that section. 

(8.) Swinging of one wire towards and away from another ; 
the induction of a metallic mass on a wire carrying a cur- 
rent ; this cause can again be briefly disposed of for the 
reasons given in the last paragraph, that if it exist it must 
be always operative, which is not apparent to us; as an 
experiment, wires were caused to swing, but no sound could 
be heard, or at least no variation of sound could be heard 
on the telephone. 

(9.) Mechanical vibration of posts and wires.—This can be 
detected through a short length of wire under tension, but 
not so through a long length of comparatively slack wire 
such as usually composes office leads, cut up into sections, 
and terminated at several binding screws. 

(10.) Changes in mechanical structure of suspended wires 
by contraction and expansion when swinging in high winds, 
and consequent variations in the resistance of the circuit. 
High winds are not at all invariable accompaniments to the 
hissing sound whith is under investigation, nor did a wire 
experimentally under tension and stress cause variation in a 
telephonic qircuit ; this cause must also ‘be operative at all 
times if it exist at all, which is not noticeable. Dismissing 
then, the foregoing causes as not likely to be those of which 
we are in search, we are led to believe that the hissing sound 
which, when considerable, so impedes and-sometimes pre- 
vents telephonic communication, must be due to one or more 
of the following causes :— 

(11.) Changes in the electric state of the atmosphere, of 
which lightning is a sensible demonstration. It is assumed 
that a suspended wire acquires a charge similar in sign to 
that of the atmospheric stratum which envirens it, and is 
readily affected by changes or discharges. We know how 
often a hot day is followed by a thunderstorm, and it is 
quite reasonable to believe that there are many electric dis- 
turbances which our senses are not acute enough to detect. 
The hissing sound is most remarked, and begins earlier on 
days when the range of temperature is great. A fortnight 
ago the weather was cool and pleasant all day ; lately there 
has been an increase of temperature, and a line which was 


almost unaffected gives the hissing sound now early in the 
day. To-day the thermometer shows 68° to 73° at 8°30, 
70° to 79° at 10°0, 70° to 85° at 12°30, and 67° to 87° at 
3°0 p.m., and the disturbances are greater on the branch 
line from Belgaum to Vingorla than any I remember since 
last rainy season, nine months ago. 

(12.) Passing clouds and rising vapours, no doubt, both 
communicate charges to the wires, or promote discharge, 
and obscure the inductive action of the sun, as observed by 
Mr. Nosworthy in his earth current experiments at Rio 
Janeiro.* 

(18.) Thermo-electric currents, caused by variations from 
light and shade and cold draughts of air, in the temperature 
of the wire in its different parts. The hissing sound is 
slightly remarked in a looped wire circuit, which is discon- 
nected from earth, and it must be attributed to these cur- 
rents or to changes in distribution of induced charges by 
atmospheric electricity. 

(14.) Changes of potential in a suspended wire, owing to 
differences in its relative height from the ground, and owing 
to irregularities in the contour of the ground, which expose 
some portions more than others to the sun’s inductive 
action, and which cause the wire to be exposed to different 
strata of the atmosphere. oo 

(15.) Earth tremors.— Recent investigation has shown the 
surface of the earth to be in a normal wave-like state of 
motion, though generally insensible to us, and experiments 
have proved further that a concussion of the earth in 
proximity to the earth-plate will cause a variation in the 
earth-current in a line joined to the plate. Earthquakes 
are accompanied by extreme heat, and there may be a reci- 
procity between the two phenomena, which would account 
for the greatest variation and disturbance at the hottest 
time of the day, the afternoon. This is, in our experience, 
the case. The telephones are most disturbed from three to 
nine p.m. 

We have experience now of several lines lying in different 
geographical directions, Karwar to Kumta, 40 miles N. 
and S.; Belgaum to Vingorla, 70 miles E. and W.; Kol- 
hopur to Rutnagherry, 71 miles E.S.E. and W.N.W.; 
Rojapur to Chiplun, 80 miles N. and S., with diversion 
W. and E., and they are all found to be more or less sub- 
ject to the hissing and bubbling sound when worked by 
telephones, and we may conclude that the disturbance is 
not caused by induction from Morse circuits, but by one 
or more of the following catses :— 

1. Changes in the electric charge of the atmosphere. 

2. Variations by passing clouds and rising vapours. 

3. Thermo-electric currents. 

4. Changes of potential in the wires owing to differences 
of elevation. 

5. Earth tremors. 


Even if the Morse system and large batteries were 
abandoned, and telephones with small batteries used on 
all lines, we should still have these disturbances, and may 
always expect them in practice; especially in the hot months 
of March, April, and May, and in the storms of the suc- 
ceeding three months ; and may conjecture that they will 
at times be so considerable as to break down telephonic 
communication. 

Unfortunately any contrivance for absorbing the disturb- 
ing influence causes a corresponding decline in clearness 
of tone, and it would appear at present that the disturbances 
must be borne with and remain unremedied. In our Morse 
systems the relays by their comparatively coarse adjust- 
ments are insensible to these subtle currents, but the tele- 
phonic currents are not stronger than these their natural 
enemies, and both are equally rapid in their changes, and 
s0 antagonistic to each other. 

E. 0. Walker. 

Belgaum, March 3rd, 1883. 


The Society of Telegraph Engineers and of Elec- 
tricians.—The next meeting will be held at 25, Great 
George Street, S.W., at 8 p.m., on Thursday, April 12th, 
when a paper will be read “On Microphonic Contacts,” by 
Shelford Bidwell, M.A., LL.B. 


* Proc. Soc. Tel. Engrs. and of Electr., No. 43, page 382. 
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SCRIVANOW'S CHLORIDE OF SILVER 
BATTERY. 


By PH. DELAHAYE. 


CoNSIDERABLE attention has lately been devoted, by persons 
interested in electrical novelties, to a chloride of silver 
battery, invented by M. Scrivanow. The experiments 
which have been made upon it are, we think, from certain 
points of view, worth making known to our readers. We 
shall describe them as nearly as possible in the inventor’s 
own words. He says :— 

“ My invention has for its object an electrical battery 
capable of regeneration. The principle of it can be under- 
stood by the aid of the figures, of which fig. 1 represents 
an elevation, and fig. 2 a plan of the arrangement, Two 
elements are represented superposed in the last figure. 


Fire. 1. 


“ My battery consists of a plate, or, more correctly, of a 
rism, of hard or agglomerated carbon, a, covered upon all 
its surfaces by pure chloride of silver, . The carbon plate 
thus prepared dips into a solution of caustic potash (KHO), 


or of caustic soda (NaHO), indicating 1°30 to 1°45 by the 
Baumé areometer, the solvent being water, or a mean of 30 
to 40 °/, in weight of the solvent, the whole being brought 
to 15° C. 

“In proximity to the carbon-plate is placed the positive 
electrode—a plate of zinc of good quality, c. The surface 
of the electrodes, and the distance between them, depend 
on the effects which we wish to obtain, and are determined 
by the well-known principles of electro-kinetics. 

“The chemical reactions which take place in this couple 
are many. By contact with a sufficiently concentrated solu- 
tion of caustic potash or soda, chloride of silver, especially 
if it is freshly precipitated, passes partially to the state of 
brown or black oxide, so that after the plate has remained 
for some time immersed in the exciting liquid it becomes 
coated with a mixture of silver chloride and oxide. When 
the circuit is closed, the chlcride of silver is reduced to the 
metallic spongy state and adheres to the surface of the 
carbon. At the same time the zinc passes into the alkaline 


solution in the form of chloride, and of a soluble combination 
of zinc oxide and alkali. 

“To prevent any loss of silver, I envelop the carbon in 
amianthus paper, or in cloth of the same material, 4. The 
pile is placed in an ebonite jar, A, either flat (fig. 1) or 
round (fig. 2). In fig. 1 the zinc is separated from the 
carbon at the bottom by a piece of gutta-percha, e. Under 
these conditions we obtain a powerful couple possessing an 
electromotive force of from 1°5 to 1°8 volts, according to 
the concentration of the exciting solution. The internal 
resistance is extremely low. I have obtained batteries 
arranged as in the figure with an internal resistance as low 
as 0°064 ohm, the measurements having been taken from a 
newly-charged couple. 

“ When the element is exhausted, and notably when all the 
chloride of silver is reduced, we have only to plunge the 
carbon with its covering of asbestos, after having washed it 
with water, into a chloridising bath to again reduce the 
metallic silver which covers the carbon to the state of 
chloride, and to restore thus to the battery its original 
energy. After the chloridising bath we wash the carbon, 
and then replace it in the jar which contains the exciting 
liquid. | 

ay The alternate reduction of the chloride of silver during 
the working of the pile and its subsequent rechloridisation, 
may be effected an indefinite number of times, since it 
entails no loss of metal. The alkaline liquid is sufficient in 
quantity for two successive rechargings of the couple. 

“ The chloridising bath is composed of nitric acid 106 parts, 
hydrochloric acid 5 to 6 parts, by weight, and water about 
80 parts. Other agua regias may be employed. 

‘ À solution composed of chlorochromate of potassium and 
nitric or sulphuric acid constitutes an excellent regenerating 
bath. 

“ We may dissolve caustic potash or soda in glycerine and 
employ this instead of the aqueous solution. . 

“I claim as distinctive characteristics of my electric 
battery— 

“1st. The employment of liquid potassic, or sodic alkali, 
conjointly with chloride of silver and argentic oxide, which 
are formed by the immersion of the prepared carbon in a 
chloridising bath, as described ; 

“2nd. The employment of retort or other carbon covered 
with the salt of silver specified above ; 

“ 8rd. The arrangement and construction of my battery, as 
described.” 

This is not the first time that attempts have been made 
to overcome the phenomena of polarisation in batteries, 
which soon weaken them, by employing chlorine. 

Daniell, in his Introduction to his “ Chemical Philosophy,” 
points out the chloride of platinum battery as the type of 

rfect batteries ; he considered it @ priori too costly for 
industrial purposes. 

More recently, Marie Davy made known, in 1860, a pile 
formed of zinc, pure water, and melted chloride of silver ; 
the high price of chloride of silver, however, does not allow 
of its being employed except for laboratory purposes. 

Warren de la Rue, in his remarkable researches used, and 
used successfully, a chloride of silver pile, employing zinc 
and an aqueous solution of chloride of sodium or sal am- 
moniac. ° | 

Various inventors have made special forms of the chloride 
of silver battery, intended either for therapeutic purposes 
(Gaiffe battery), or for lighting gas jets, by te use of a 
small induction coil (Boyd battery). 

M. Scrivanow’s chloride of silver battery does not appear 
to us to differ from those which preceded it, except by the 
employment of an alkaline solution instead of the alkaline 
chlorine solution (W. de la Rue) or chloride of zinc (Gaiffe). 
The details of construction have been the subject of a 
minute study, which has produced some surprising effects. 

In experiments lately carried out, a large form of battery 
was used, the. external dimensions of which were :—300 x 
145 x 125 millimetres, and the weight five or six kilo- 
grammes. The electrical results were :—current strength, 
one ampére ; electromotive force, 25 volts, which corresponds 
to an energy of 25 volt-amperes, or nearly 2°5 kilogram- 
metres per second. The battery was enclosed in an envelope 
of hammered copper, the upper part of which formed a 
cover and supported two Swan lamps. On putting on the 
cover, contact was established with the electrodes, and they 
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could, by means of a key communicator with three eccentrics, 
light or extinguish one of the lamps or both at once. 

A single element would have sufficed to keep alight for 
20 hours (and consequently low illuminating power) a Swan 
lamp of low resistance. We do not think that any photo- 
metrical trials were made. 

The idea of the inventor seems to be to apply his battery 
to the lighting of rooms and even to small motors. He con- 
structed with this object, for working sewing machines, 
some batteries of a small size, the external dimensions being 
160 x 100 x 90 millimetres. 

Accepting the electrical results given above and the dura- 
tion of action, without interruption, for 20 hours, the work 
furnished by the large form is equal to : 

2°5 x 20 x 3,600 — 180,000 kilogrammetres. 

We can estimate approximately the weight of the elec- 
trodes employed. We know that the consumption of one 
gramme of zinc in the battery does not give practically more 
than 360 kilogrammetres; the energy produced therefore 
required the consumption of 500 grammes of zinc. In the 
nuits of the chloride of silvet, the chlorine is carried to 
the zinc and the two metals ought, consequently, to be in 
the relation of their chemical equivalents : 108 of silver 
corresponds to 33 of zinc, or 1,631 grammes of silver for 
500 grammes of zinc. Chloride of silver (Ag. Cl.) is 
formed in the proportion of nearly a fourth of chlorine for 
three-fourths of silver ; 2,210 grammes must therefore be 
me for chlorodising 500 grammes of zinc. 

e may therefore conclude that the element contained 
700 grammes of zinc and 2,800 grammes of chloride of 
silver, which corresponds pretty well with the weight pre- 
viously indicated. 

At the actual price of melted chloride of silver (180 francs 
per kilogramme) M. Scrivanow’s battery would be expensive 
enough, since for this alone the large size would cost 414 
francs. We do not overlook the fact that the reduced silver 
is not a by-product to be neglected, but we fear that the 
ar of regeneration proposed would entail a sensible 
oss. The reproduction of chloride of silver by means of 
aqua regia is not performed without a portion, however 
small, of the metal being attacked and reduced to the state 
of nitrate, and as this operation is renewed pretty fre- 
quently, it will soon be necessary to renew the apparatus. 

The manipulations required for the use of this battery are 
moreover not without inconvenience. The alkaline solution 
presents no danger, but this is not the case with the agua 


‘regua, Which cannot be carelessly used. We do not speak of 


the employment of the chlorochromate of potassium and nitric 
or sulphuric acid bath ; it could not leave the laboratory. 

The chloride of silver battery of M. Scrivanow is not, 
therefore, applicable, in our opinion, to industrial purposes ; 
it is too costly and requires too frequent attention. To 
some extent the advantage which it possesses of containing, 
in a small compass and with little weight, a disposable 
energy of 150,000 to 200,000 kilogrammetres, utilisable at 
the will of the consumer, assures it a certain number of ap- 
plications, either for illumination de luxe, or for the produc- 
tion of power. It does not seem to us, however, likely to 
rival the bichromate of potash battery for actuating electro- 
motors employed for the direction of balloons.—Revue 
Industrielle. 


The Van Rysselberghe Electrical System.—Mr. 
C. Langdon-Davies in writing to the Standard of Tuesday 
says of the Van Rysselberghe system of electrical communi- 
cation, “ Anything which any telephone can do, and also 
anything which any telegraphic instrument can do, are, by 
means of this system, made practicable simultaneously. 
That is to say, if the system were applied to the telegraphic 
wires of this country, the whole network would become 
available for the transmission of telephonic messages, con- 
veying the full force of the voice to long or short distances, 
without interfering with or receiving interference from the 
telegraphy, which would be continued precisely as before, on 
the same wires at the same time.” Perhaps if this system 
were tested by the English postal authorities Mr. Langdon- 
Davies might have cause to modify his statements to a con- 
siderable extent. At present, such public communications 
on the subject of telephony and telegraphy must be taken 
cum grano salis. 


ZADIG’S ELECTRIC SIGNALLING BELL. 


Tais invention is for a simple arrangement of indicating 
apparatus which may be operated through a single-line wire, 
and by means of which the attention of the clerk at any 
given station on a line may be called, direct from any other 
station, without the intervention of the clerks at any of the 
other stations on the line. 


In the accompanying drawing fig. 1 shows in diagram the 
arrangement of apparatus it is proposed to employ for this 
purpose. M is a Morse or other suitable recording instru- 
ment. R is a relay which may also be of any suitable 
construction, and which is connected with the line-wire and 
earth wire in the usual manner. On the passage of a current 
of electricity from the line-wire this relay will close the 
circuit of a local battery, B. Lis the indicating apparatus 
which forms the essential feature of this invention. | 

This apparatus is enclosed in a suitable case, A A, and 
consists of an electro-magnet, E E, between the poles of 
which is pivoted an armature, . This armature, /, has a 
lateral extension, h', to which is pivoted, or otherwise suit- 
ably secured, a pendant link-rod, 7, which is connected b 
means of a small spiral spring with a horizontal lever, 
This lever is pivoted at # to the frame of the instrument, 
but insulated therefrom, and carries in suitable bearings an 
axle, T, upon which is mounted a disc or wheel, T’, having a 
milled edge, and a pulley, tT. Around the pulley, T°, is 
wound a coil to which is attached a weight, ». The axle, 7, 
is also provided with a pointer, z, and an arm, m. 

Below the axle, T, is pivoted, at e, to the frame of the 
apparatus, but insulated therefrom, a horizontal lever, oa, 
which is provided with a metal stop or catch, r, and imme- 
diately above the axle, T, and in the same plane as the 
wheel, T’, is mounted a second milled wheel, 8, which forms 
part of, and is maintained in constant rotation in the direc- 
tion of the arrow by means of clock-work regulated by a 
pendulum or flyer. D is a dial in front of which the pointer, 
2, travels, and this dial is marked with a number of divisions 
corresponding to the number of stations on the line. 

The arm, m, is made fast to the axle, T, and is set at such 
an angle with respect to the pointer, 2, that it will be in a 
vertical position when the pointer reaches the number of the | 
station for which the apparatus has been previously adjusted. 
Thus, for example, the indicating apparatus at Station 1 will 
have the arm, m, in a vertical position when the pointer 
arrives at 1 on the dial. The apparatus at No. 2 Station 
will have the arm, m, so adjusted that it will assume a verti- 
cal position when the pointer reaches 2 on the dial, and 
SO on. 

The various parts of the apparatus are connected together, 
and with the line-wire and the local battery as follows :— 

The line-wire, which is indicated at 1, enters and leaves 
the relay in the usual manner. A wire, 2, connects the relay 
with one pole of the local battery ; a wire, 3, connects the 
relay with the recorder, M, and with the indicating apparatus, 
L, at b. Thence a wire, 4, leads to one end of the coil of 
the electro-magnet, E, the other end of the coil being con- 
nected at a! to the metal frame of the apparatus ; a wire, 5, 
connects this metal frame by the road, c 4 e, with the 
recorder, M, and the other pole of the battery, B. 

The bell, w, is connected through the wire, 6, with one 
pole of the battery, and by the wire, 7, insulated lever, o, 
stop, 7, arm, m, lever, #, the metal frame of the instrument, 
and the wire, 5, with the other pole of the battery, ~ 
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The recording instruments at all the stations will be 
switched out of circuit until it is desired to speak through 
them, and then the instrument at the station to be spoken 
with is pat in circait. 

The operation of the apparatus is as follows : Sapposing 
it is desired to communicate with Station No. 6, the clerk at 
the transmitting station depresses a key which bas the effect 
of sending a current into the line-wire, and so through the 
relays at every station down the line, including the sending 
station. | 

This will close all the local battery circuits, and the cur- 
rents of the local battery will pass round the magnets, E, at 
each station. By this means the several armatures, #, will 
be rocked, and the lever, #, raised so as to bring the edges 
of the several discs, T', into contact with the edges of the 
clockwork dises,s. Rotary motion will thus be imported to 
the axles, T, in the direction of the arrow, which motion 
will continue until the pointer of the transmitting clerk's 
instrument bas reached the number of the station it is 
desired to call—in this case No. 6; at the same time the 
cord of every instrument in the circuit will be wound round 
its respective pulley, T°, drawing up the weight, p. 

When the transmitting clerk sees his pointer indicating 
the number 6 on his dial, he takes his finger off the key, and 
thereby breaks the circuit to the line. This has the effect of 
causing the relays at all the stations to break the circuits of 
the local batteries, and the armatures, /, will drop, and with 
them the levers, k. 

The discs, T', are thus withdrawn from contact with the 
the rotating discs, s, and will cease to rotate in the forward 
direction. They will, however, with the exception of that 
at Station No. 6, be ran back to their normal position by 
the weight, p, thus bringing the pointer to zero, 

At Station No. 6, however, the arm, m, will, at the 
moment of breaking contact, be in a vertical position ; and 
when the lever, #, drops, will also drop on to and rest upon 
the metal stop, 7, on the lever, 0, thereby making metallic 
contact with that lever, and complete the circuit of the 
local battery with the bell, w, which will commence ringing, 
and will continue to ring until the attention of the clerk 
in charge is called. His duty will then be to stop the bell 
by depressing the end, K, of the lever, 0, and thus release the 
arm, m, and allow it to run back to its normal position 
under the influence of the weight, ». The receiving clerk 
will then switch in his recording instrument to receive the 
message. That done, he again switches out his recording 
instrument, and the indicating apparatus is ready to receive 
another signal. 

The form of the arm, m, is seen in side view at figs. 24, 
2®, which also indicate the path of the arm in relation to 
the stop, 7, during the time that the lever, #, is in the raised 
position, and also in its normal or lowered position. To 
make contact, the arm, m, drops on to the stop, 7, and is 
retained there (thus holding up the frame in a slightly 
elevated position) until released by depressing the lever, o. 

This apparatus was exhibited at the Paris Electrical Ex- 
hibition of 1881, and is at present used on the Bavarian 
Railways. 


The Royal Commissioners on Technical Educa- 
tion, &e.—Messrs. Samuelson, M.P., Woodall, M.P., 
Philip Magnus, Esq., B.Sc. (Director of the City and Guilds 
of London Technical Colleges), Swire Smith, Esq., Brad- 
ford, accompanied by G. R. Redgrave, Esq. (Secretary), 
representing the Royal Commissioners on Technical Educa- 
tion, visited lately the various leading institutions giving 
technical and secondary instruction, as well as some of the 
principal engineering and shipbuilding yards in Glasgow, 
amongst others the College of Science and Arts, Hutchesons’ 
Grammar Schools, &c., Messrs. Mirlees & Watson and 
Elder & Co.’s famous shipbuilding and engineering works, 
where there are at present nearly 6,000 workmen. The 
Royal Commissioners on Educational Endowments have 
been holding their inquiry at Glasgow during the past 
week, and on Monday last Lord Shand, James A. Campbell, 
Esq., of Stracathro, M.P. for the Universities of Glasgow 
and Aberdeen, and John Ramsay, Esq., of Kildalton, M.P. 
for the Falkirk Burghs, visited the School of Art and Hal- 
dane Academy, and the College of Science and Arts, where 
they were shown the various technical classes ‘in operation, 
by the President and the Principal. ; 


LONG-DISTANCE TELEPHONING. 


THE recent successfal completion of direct telephonic com- 
munication between New York and Chicago, a distance of 
1,000 miles, has been hailed by the public press as a wonder. 
ful scientific feat, and as being very much in advanee of 
what has previously been done. The success obtained in 
this case can hanily be said to be a scientific triumph, it is 
rather a commervial one. Provided capital is forthcoming, 
telephonie communication can be extended to almost 
any distance without further invention being required, 
Although the instruments used on the occasions of the 
trials are apparently claimed as being instrumental in 
enabling the long-distance trial to be satisfactorily carried 
out, we have no hesitation in saying that they could 
have generally contributed but little, if any, to the success 
obtained. 

The quasi-scientifie press continually give many mis- 
leading statements with reference to scientific trials of new 
instruments, though they are certainly not whelly to blame 
in the matter, since they must necessarily to a very great 
extent rely upon the information furnished to them by the 
inventors of the apparatus under trial, and it is but natural, 
though to be deprecated, that such inventors should strain 
to the uttermost their ideas of the merits of their inven- 
tions, Certain merits the Hopkins and alse the Lockwood- 
Bartlett apparatus possess, but we certainly cannot credit 
them with being instrumental to any great extent in 
enabling long-distance telephony to become ea 

The use of compound copper-steel wire ef which the line 
between New York and Chicago is constructed, is, to a great 
extent, a bold experiment, since wire of this description has 
not hitherto met with the success which might be expected of 
it; the conductor used, however, on the line in question differs, 
we believe, to some extent from that previously tried, and the 
chances of its durability being great are, we think, consider- 
able. Wireof high conductivity, combined with lightness and 
strength, are features which are of inestimable value to the 
telegraph engineer, though these features are useless unless 
the element of durability can be included amongst them. 
For high-speed automatic telegraphy such wire is of great 
value, in fact, like long-distance telephony, high speed 
working toa great extent depends upon the use of wire of 
this kind. 

We do not mean, however, to say that the solution of 
the problems is entirely dependent upon the conductor em- 
ployed. It also depends upon the instruments, though 
considerable advances require yet to be made in the con- 
struction of the latter before further success can be obtained, 
Leaving aside the commercial aspect of the matter, the 
problems may almost be considered as solved, for given 
an unlimited command of capital, the required results 
can be obtained at once ; but capital, of course, cannot. be 
obtained unless a fair return can be guaranteed for its use, 
To enable a project to be carried out science and capital must 
work together so as to carry out that project in a way which 
is likely to insure the best return for the money invested. In 
the cases of long-distance telephony, and also of fast-speed 
telegraphy, the best results will be obtained by both improving 
the apparatus and employing wires of high conductivity, 
and it becomes a nice question in what proportions 
should the working capital be divided between the inventors 
of improved apparatus and the line-wiry, so that the total 
sum is laid out to the best advantage, it being remembered 
that solid metal upon which part of the capital must be 
expended always has a considerable market value, whilst 
the product of an inventor's brains may be superseded ? 


Charge against a Company Promoter.-A Central 
News telegram from Paris, in the (lobe of Wednesday 
evening, announces that M. Simon Philippart, who has 
lately promoted several electric lighting companies, has been 
arrested at his office in the Avenue Opera, at the instance of 
the Brussels authorities, who demand his extradition on a 
charge of forgery, and of having obtained cd by frau- 
dulent pretences. The preliminaries necessary before his 
surrender are now being proceeded with, 
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BALLS “UNIPOLAR INDUCTOR” DYNAMO. 


ELECTRIC MACHINE" 


Is our last week's article om this WE from 
giving any opinion on che merits of Balle Sumipolar 
machine, or on the peculiarities of ite construction. ‘That 


FiG2 FIG 


them should be anything pussling in its Working we cannot 
soe, Yet we hear of several electricians, not unknown to fame, 
expressing surprise Chat the machine produces any current at 
wll, Tt as also evident from the remarks of seme of our 
esteemed contemporaries that even the action of the old 
Gramme machine is not yet understood, and that Che wire on 
the inner surface of the Gramme ring is still looked upon as 


so much tothe conntruction ot 
Ball's apparatun, we will of all explain that in the more 
recent machines there are no neutral pointe, formed either 
by design or accident in the olvetrosmagneta, other than 
those whieh ocour naturally in all and they 
uvre now made ns in fig. Thin arrangement in neither 
more nor less than putting together two horienhoe eleetro- 
maguots, the abort arn of the one Lo the long arin of the other, 
and producing at different pointa two magnetie poles, with 
xoparate armature revolving before each, Fig, 2 in n 
diagram of the ordinary Cramme machine, the arrows show 
"Mince writing our article we have been favoured with two 


intoventing: letters on thin aubjoot, which appear in 
column, 


où the inner eurtace, 


ting: Uke direction of The eurent Da each ef Uke ring. 
Nig. 3 a diagtam of dhe Ball aad waipelar 
evident thaï the same action takes place 
eve as à current oly ia 
half of opponite the then the 
ouher half of the wire on the ag où 
heart dhe external 


Le be dhe of in 
all's rig might be somentai as by dhe dotted line 


fig. A oe mod equally ax in Uke 
Nee Che iy halves of the machine 
refered fo appear to be af equal strength, for the 
va Ure commutator have to be placed opponite to 
one another in onder to 
the ring is polarised ty Che same manner an the (rame we 


have had no reason fo donbé, aad we have for dhe sake of 


gieater experimentally determined it to be ae. 

The aciion of Ralls machine, appear to be preciselr 
shat which takes place in the Grame and it way be said 
to be nothing wove than two gall Gramime machines COR: 
revit together to do the work of a somewhat larger one of 
the ordinary ave there not certain advan: 
tages ty the mode of constobion devised by Mr. Ball’ We 
think there are, Lek ua suppose that the machine hax been 
a double Gramme, each apatite having 
two induction poles in Che manner, in evident thai 
with a given in the field-magnets, 
poles will Het be so strong ax if the same electro-magnheta 
wore farmed aa fo produce two poles only, Tt may be 
questioned whether the magnetian in the ning of a 
re machine of constetion Hay Rob 
cramped or twisted, if we may tre homely terms to 
pros QUE se ax fo produce a detrimental effeet 
but that in a matter We need not divell upon new, Ry 
dividing a given quantity of wire Tato à 
considerable advantage ic evidently gained, for the heating 
of the wire necomarily be lea, and thorethre the 
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to My, Nabines report, the 
fir fn the fo be sone 
live où per vent, in of the figures given hy the 
af the late Bxhihition in Paris, 
for vations (types of taehiies, | 

The reason why many persons believe that the wire whieh 
cover the inside of a in anil 
(hat it id only the outer wites outing through 
whieh prodiees the current, ia evidently this i—One 
où Lwo ‘hear the Craie af 
the wire on the armature being oiled on the outside and 
the eile of the anil there in af Witte 
The construetion of these machines is, 
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true action of the Gramme. The inside wire on a Gramme 
armature is nearly as effective—and might be made quite 
as effective—as that on the outside. No one would like 
to say that the wire on that side of the field-magnet, say 
nearest the armature, was useless, yet such an assertion 
might be made with just as much truth. Returning to 
Ball’s invention, it appears certain that one inductor pole 
is quite sufficient to magnetise the iron ring of the armature 
to saturation, and the so-called Foucault currents are 
apparently diminished. This machine then seems to possess 
all the good points of the Gramme, and something more. 
Although the machine of which we have been speaking 
necessitates the driving of the armatures in opposite 
directions, this is not necessarily the case in the later 
machines, having both pole-pieces of the same name, as 
we have already mentioned in our former article. There are, 
perhaps, also mechanical advantages in the manufacture of 
these machines which will suggest themselves to engineers, 
and, indeed, from the tests already made public it is evident 
that the Ball machine is second to none of its class, and if it 
can be conclusively proved by means of other tests that 
the power consumed in the internal circuit is less than that 
in other machines of the Gramme or Pacinotti type, and 
we have reason to believe this to be so, then Mr. Ball’s 
apparatus is well worthy of the serious attention of those 
who interest themselves in electric lighting progress. 

Fig. 4 is one of the more recent forms of Mr. Ball’s 
machine. The field-magnets are formed of rectangular 
iron bars wound with wire, as shown, and the pole-pieces 
are above and below the respective armatures, and not 
placed sideways, as on the dynamo which is now in London, 
and which we illustrated last week. | 


REVIEWS. 


The Electrical Transfer of Power,* and its Application in 
Practice, with especial Reference to the Conduction and 
Distribution of the Electric Current. By EDUARD JAPING. 
Vienna, Pesth and Leipzig : A. Hartleben. 


WE have here the second part of the “ Electro-technical 
Library,” or, as it might be called, the encyclopædia 
of electricity {and its industrial applications, a series 
of which no fewer than sixteen volumes have already 
appeared. 

The author of the treatise before us, who is evidently 
quite master of his subject, begins by treating of the 
transfer of power in general. He declares that the most 
important and effective powers have hitherto been utilised 
but little or not at all. As instances, he mentions the 
enormous quantity of heat yearly transmitted to us by the 
sun, and considered equal in effect to the combustion of 
180 billion tons of coal and to the mechanical power dis- 
played in the phenomena of ebb and flood. He refers to 
the power at present wasted in great waterfalls and rapids. 
Concerning the store of coal he observes that notwithstand- 
ing the discovery of new deposits it must within a rela- 
tively short time become exhausted, or at least so scarce 
as to rise to prohibitive prices. Hence it is from a practical 
point of view wise to consider beforehand how the kinetic 
energy offered us by Nature may best be utilised. Here the 
electric transfer of power assumes a capital importance. 
The greatest sources of water-power are for the most part 
to be met with in districts quite unsuitable for the erection 
and activity of great industrial establishments. The same 
may be said of tidal power, if it can be economically utilised, 
which the author, following Dr. Siemens, is disposed to 
doubt. Be this as it may, when the work cannot be taken 
to the source of power, the power must be conveyed to the 
work. This, it appears, can be best effected by electric 
action. The original source of power, be it a torrent or 
the action of the tide, &c., sets a dynamo machine in 
rotation, and the current thus generated sets a secondary 
machine in motion. That a certain loss is experienced is 


* Dieelektrische Kraft Uebertragung und ihre Anwendung in der Praxis, 
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undeniable, but such loss is relatively trifling compared 
with that incurred in the transfer of power by any other 
device. 

The author having thus explained the importance, or we 
might rather say the necessity for the electric transportation 
of power recapitulates the principles of the magneto-electric 
and | dynamo-magnetic machines. He then discusses the 
theory of the conversion of the current into work, and comes 
to the conclusion that the mechanical energy and the useful 
effect which appear at any given end of the circuit may be 
obtained unchanged, however great the distance to which 
the power is to be transported, if care be taken that the 
electromotive forces E and e (where E stands for the electro- 
motive force, and e the difference of potential at the ends of 
the circuit) shall vary as the square of the total resistance in 
the circuit. 

From these considerations it appears that so long as these 
conditions are fulfilled, the greatness of the distance has 
absolutely no influence on the result of the transfer of power. 
The author then proceeds to examine what practical hin- 
drances may modify the validity of this theory. The 
principal objection raised by specialists as to the practic- 
ablity of an electric transfer of power to great distances is 
that wires of strength ‘must be used for this 

urpose, the expense of which would be prohibitory. This 
Loubt, however, is unfounded, as was demonstrated by Dr. 
W. Siemens, as early as 1878. According to the calculation 
of Professors Thomson and Houston, the entire power of 
the Niagara Falls could be conveyed to a distance of 500 
miles by a copper wire of + inch in diameter. 

In the next chapter the author takes into consideration 
the electrical machines hitherto constructed for the transfer 
of power and the results which have been hitherto achieved. 
He is in favour of the construction and use of much larger 
machines than have been heretofore employed. He con- 
siders that in this respect Edison has taken an important 
step in the right direction, and he recalls the declaration of 
Deprez that “ l’avenir est aux grandes machines.” 

In the sixth chapter Herr Japing discusses the electric 
conductions. He gives a table of the specific resistances of 
the different metals, pointing out that they are modified in 
this respect not merely by the presence of small quantities 
of foreign matter, but by their physical condition. The 
resistance of pure copper, after thorough ignition, is 0°0179 
(mercury = 1°000), whilst in certain commercial ee 
wires the resistance may rise to 0°0577. He remarks that 
underground conductors require a much more careful insu- 
lation than such as are suspended in the air. One of the 
longest of these lines extends from Paris to Marseilles. The 
copper wires are coated with gutta-percha over which 
again is a spiral of steel wire. The whole is buried to the 
depth of one and a-half metres, and at intervals of 500 
metres there are boxes which allow of access to the wire. 
Various other methods of insulating underground con- 
ductions are described, such as those of Brooks, Reddal, 
MM. Labye, &c. | 3 

In chapter vii. the author treats of the conduction and 
the distribution of the current. He remarks that in spite 
of the practical demonstration which was given at the Paris 
Exhibition of the applicability of the theory of Deprez, 
many electricians are still sceptical. One of the main points 
which give occasion to doubt the practical value of the cal- 
culations of Deprez, is that his system of regulation depends 
on the construction of a curve taken up when the machine 
is not self-exciting. This fact, in the author’s opinion, does 
not affect the curve. Dr. Frühlich is of opinion that the 
disturbing induction-phenomena which arise from the direct 
influence of the coils of the keeper upon the magnetic 
poles, and which reduce their strength, are not taken into 
account, and that the result is hence inaccurate. These 
effects, however, are present whether the machine is self- 
exciting or not. + 

In the eighth chapter the author undertakes a discussion 
of the views of Sprague and of Frôblich on the division of 
the current. He concludes that even if the theoretical 
results could with little difficulty be adapted to those of 
practice, the complete utilisation of the individual machines 
is no absolute necessity, and this advantage obtained from 
such utilisation will be practically outweighed by the 
complicated connection. A small percentage of the utilisa- 
tion of a large machine is always more economical than 
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the complete utilisation of a number of small connected 
machines. 

Chapter ix. is devoted to transformers, such as “ Ruhm- 
korff’s inductor’’ and Gaston Planté’s rheostatic machine, 
and to accumulators. The author considers that the latter 
can be already used with advantage and that improved 
modifications will be devised which will involve less loss of 

wer. 

The tenth and eleventh chapters discuss means for de- 
creasing the loss of energy attendant upon the electric 
transfer of power and the practical applications of this 
transfer. 

The last chapter raises the very important question, 
“Will it pay ?” and shows good grounds for expecting an 
affirmative answer in the near future. Every one must 
admit the advantage of transporting to our great commercial 
centres, instead of the crude coal, merely the power generated 
by the consumption of such coal. Yet this is merely one of 
the probabilities which the future has in store. 

The work is very fully and carefully illustrated with cuts 
of machinery, diagrams, &c., and will prove an invaluable 
manual of the subject for all electricians who are sufficiently 
versed in the German language. 


THE ROYAL AQUARIUM ELECTRIC LIGHT 
EXHIBITION. 


IT. 


Te following accounts of exhibits are in addition to 
those in our last issue : — 

T. Butter, Lonpon.—Edison’s electric printing appar- 
atus, which is shown by Mr. Butler, neatly and expeditiously 
throws off numbers of copies “to an almost unlimited 
extent’ of original manuscripts, drawings, and other 
similar works. - . 

THE ELECTRO-DyNAMIC COMPANY, OF PHILADELPHIA.— 
Griscom’s “double induction” electro-motors, and auto- 
matic batteries are shown by this firm. The Griscom motor, 
which weighs only 2} Ibs., is sufficiently powerful with its 
battery to drive any sewing machine at a high rate of speed, 
and is used for this and many other purposes where a small 
and powerful motor is needed. It can be driven by any 
electric current, whether furnished from Bunsen or bichro- 
mate cells, storage batteries, or dynamo machines, and in the 
same circuit with any electric light without impairing its 
efficiency. The automatic battery has been made b 
the company to enable users to have a small, economical, 
and independent supply of electricity to drive the motor. 
We have already written critically and fully on this apparatus, 
see ELECTRICAL REVIEW, September 28rd and 30th, 1882. 

Maurice GANDY, Lonpon.—Cotton belting, made of the 
best American cotton duck specially hard woven for the 
purpose, is the exhibit of Mr. Gandy. During its manu- 
facture this belting is kept under a strong tension, and is 
therefore not liable to stretch. Many prizes have been 
obtained for it at exhibitions, both at home and abroad. 
The Gandy ‘belts. are driving the machines in annexe A, 
which supply the light for the Imperial Theatre. 

Corson B. GARRATT, LONDON, shows, in the medical 
court, magneto-electric apparatus for the purposes of medical 
treatment. 

CHARLES E. HALL, SHEFFIELD.—Considerable attention 
is paid to Mr. Hall’s patent reliable friction clutch for 
driving dynamo and other high-speed machinery, and which, 
it is affirmed, will transmit 20 horse-power at 400 revolu- 
tions per minute, and can be stopped or started at any 
speed of rotation without shock to the machinery. Fric- 
tional contact is secured by a combination of elastic metallic 
es and toggles operated by a screw and lever or hand 
wheel. 

Harvey & Peak (Successors To W. Lapp & Co.), 


LONDON, show electrical fuzes of their own manufacture — 


suitable for mining, quarrying, and subaqueous blasting 
operations. These fuses can always be used with safety and 
are specially adapted for simultaneous blasting, as a number 
of charges can be fired at the same time by either a mag- 
neto-electric machine or a suitable battery. 


F. ‘A. Hesse & Sons, HEDERNHEIM, NEAR FRANKFORT- 
ON-THE-MAINE.—Messrs. Hesse have brought forward a 
large collection of chemically pure copper rods, rails, and 
conductors for electro-technical appliances. 

HuDSWELL, CLARKE & Co., Lerps.—Rodgers’ patent 
wrought-iron pulleys, which are driving all the machinery 
in annexe A, are the exhibits of this company. 

GEO. JENNINGS, LONDON, shows specialities in electric 
apparatus, automatic speaking tubes, secret burglar alarms, 
improved indicators, &c. An improvement introduced by 
Mr. Jennings into the electric speaking tube is that, by the 
application of an electric current, when the mouthpiece is 
taken up at any of the branch points an electrical bell is 
rung at the terminal end, which is only stopped by the 
raising of the mouthpiece there, and which continues should 
the latter be dropped before the conversation is ended. Par- 
ticular notice is being taken of Mr. Jennings’ secret burglar 
alarms for windows and doors, in which electricity also takes a 
prominent part. 

G. Jounson & Son, Lonpon.—Messrs. Johnson, 175, 
Bishopgate Street Without, the well-known importers and 
refiners of wax, have on their stand in the east transept 
several beautiful exhibits of their various preparations in 
which special regard is had to insulating property. 

W. Kenyon & Sons, DUKINFIELD, CHESTER.—This 
firm exhibits cotton driving ropes, rope pulleys, &c., which, 
it is held, possess advantages in cost, regularity and safety, 
over belts as a means of transmitting the power required for 
the production of the electric light. ‘These ropes and pulleys 
are to be seen with the Davey, Paxman compound engine 
in annexe B, at Messrs. Paterson & Cooper’s shafting and 
dynamo, and at Mr. Grant’s ribbon loom in the centre 
transept. 

KIRKSTALL FORGE Company, LEEDS, exhibits speci- 
mens of their patent rolled shafting from 4 in. to 7 in. 
diameter. The counter shafting used for driving the dynamo 
machine and the shafting, in annexe B, is, that of this com- 


ny. 

À J. Mackie & Co., READING.—Here is seen a col- 
lection of Mackie’s patent wrought-iron spring pulleys, 
which are specially constructed for driving dynamo-electric 
machines. These pulleys are now being used in driving the 
Ferranti-Thompson machine. 

MEDICAL (CONSTANT CURRENT ELECTRIC COMPANY, 
Limitep, Lonpon.—“‘The Constant Current Electric 
Generator,” the exhibit of this company, is a small medical 
battery suitable for the electrical treatment of patients. It 
can be readily carried about and kept in working order with 
no further attention than the occasional pouring into it of a 
little water. 

HENRY ROBERT Meyer, LIVERPOOL.—As a substitute 
for the “ dangerous and frail” method of overhead suspen- 
sion conductors, Mr. Meyer has patented a permanent way 
for underground mains on his system of indestructible insu- 
lation. This principally consists of slabs of earthenware 
provided with a series of parallel grooves made to fit into 
and overlap each other. The naked wires being placed in 
these grooves, asphalte or pitch is poured over the slabs, 
thus, according to Mr. Meyer, effectually insulating the con- 
ductors and protecting them from damp and injury, and 
doing away with the necessity of the india-rubber coverings 
which have hitherto been in use. Specimens of component 

arts in earthenware and composition are exhibited by Mr. 
eyer. We alluded to this system of insulating under- 
ground conductors in a former number of the Journal. 

J. Pickering, Coventry.—The electro-metallurgical 
apparatus exhibited by Mr. Pickering is particularly interest- 
ing as showing the high finish which can by it be imparted 
to jewellery of all 

Dick RADCLYFFE & Co., Lonpon.—Mr. Radclyffe occupies 
one of the courts in the gallery, and cleverly demonstrates 
how the electric light can be used in connection with horti- 
culture in decorating conservatories, corridors, &c. 

THe Reapina lron Works (LIMITED), READING.— 
This company, which exhibits patent “ universal” wrought- 
iron split pulleys, supplied the Edison and Ferranti-Thomp- 
son machines in annexe ©. These pulleys are specially 
adapted for electrical purposes. 

G.S. ULLATHORNE, Pu.D.,M.A.,C.E. THE ELECTRICAL 
APPLIANCES SYNDICATE, LONDON.—Mill’s non-explosive 
copper boiler, which is recommended for its safety, rapidity 
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in raising steam, lightness and economy, is exhibited by Mr. 
Ullathorne. The five (nominal) horse-power boiler shown 
is 4 ft. 3 in. in height, 2 ft. 4 in. in diameter, and weighs 
only 8 cwt., and is said to be capable of generating steam 
in six minutes, and raising it to 130 {lbs. per square inch 
in sixteen minutes. This boiler, which is also recommended 
for its cleanliness, can be readily taken to pieces and re- 
connected by any ordinary mechanic. 

JoHN WHITE & Sons, BINGLEY, YORKSHIRE.—Messrs. 
White’s exhibits include 18 in. double main driving belt, 
with simple, pliant, yet strong joinings, and various samples 
of joints for special use with electric machines ; also single 
belting, 1 in. to 6 in., two belts 5 in. wide, which drive 
Edison’s machines in machine annexe ©, one 10-in. belt 
and two 6-in. belts, which drive Messrs. Davey, Paxman’s 
25-H. P. engine in machine annexe A, and a section of a 
driving-belt capable, it is explained, of transmitting 750 
to 1,000 H. P. The workmanship of this firm is excellent, 
and these belts being supple, strong, and free from stretch 
are specially adapted to electric lighting and power-gene- 
rating machines. 

F. WynpHAM & Co., LONDON, exhibit electro-magnetic 
batteries for pocket use, which they designate their “little 
gems.” They are particularly small, and may be carried in the 
pocket with ease, and are recommended for medical purposes 
generally. Messrs. Wyndham & Co. also exhibit miniature 
microscopes for the pocket. 
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CORRESPONDENCE. 


Electric Lighting. 


I am indebted to Mr. Jackson for correcting the inaccuracy 
of my note regarding the lighting of the Royal Lyceum 
Theatre, Edinburgh. My source of information appeared 
to be reliable, particularly when the same intelligence was 
circulated by the Edinburgh daily press without contradic- 
tion, and when the manager of the theatre caused an article 
containing the particulars sent you to be printed on the 
programme of the Theatre Royal. 


Your Communicator. 


to the ‘* Editors,’’ 


The Telephone. 


Your readers cannot fail to see with regret that your 
Review of 31st March offers to their perusal a communica- 
tion so low in tone, so replete with grammatical errors, so 
interlarded with strong phrases, as that signed “ Return 
Circuit.” 

Your critical eye no doubt saw the grammatical errors, 
and I respectfully ask, ought you not to have corrected 
them ? 

I permit myself to make a few critical remarks on the 
grammatical construction of some of the expressions used by 
your correspondent. In the first place your correspondent 
writes, “ Permit me to ask a question,’ and then follows 
what many supposed to be his question, beginning with the 
word ‘if,’ which should be “whether,” for the word “ if” 
thus used makes the statement a supposition, not a question. 
The word hawked is then marked as a quotation, and as the 
communication of “ Return Circuit ” affords no reference 
whence the quotation is taken, it can be inferred that he has 
taken it from a dictionary and credited it by quotation 
marks accordingly. 

The concluding sentence presents a beautiful specimen 
of “English undefiled.” “The correspondence of ‘ Das 
Telephon’ appears to be very much as a handle to a jug, 
only on one side. It would be interesting to know the 
other.” Now the expression “as a handle to a jug” is 
really refreshing, and is no doubt a great improvement on 
the expression, “ like a handle to a jug.” I have no doubt 
it would be interesting to your readers to know what the 
handle on the other side of the jug has to say. 

The expression “telephone men” used by your cor- 
respondent enables the reader, however, to account in a 
measure for the ungrammatical sentences and slang phrases, 
as it would seem that the writer is a “ telephone man ”— 
that is to say, a man employed in fixing wires or setting up 
instruments, or even engaged in any menial capacity in tele- 
phonic matters, and therefore not blessed with a liberal 
education, for certes “ Return Circuit” will not apply the 
expression “ telephone men” to scientific persons, such as 
those named by him as inventors of telephonic instruments. 

I now take leave of the literary merits of “ Return 
Circuit,” and refer to the subject matter of his letter. It 
seems that your correspondent is as incapable of under- 
standing plain English as of writing it. 

He lays the foundation of his letter upon the assumption 
that I “ intended to give a disinterested history, &c., &c.,”’ 
whereas the fact is that my letters in no way warrant such 
an assumption. | 

It is evident that my letter, published in the Review of 
March 24th, was a reply to your invitation of March 8rd to 
give you information concerning telephonic apparatus vastly 
superior to that of Bell, at the same time free from Bell’s 
claims. 

My reply to your request necessarily confined me to name 
“apparatus superior to those of Bell’s,” and I certainly was 
not expected to name all the various apparatus which, in 
my opinion, based on legal decision, were free from Bell’s 
claims ; and, consequently, I named those apparatus only 
whose superiority over that of Bell’s had been established to 
my satisfaction “ by trustworthy reports of trials of those 
made by experienced persons and testified to by persons in 
high positions, and also from trials made by myself ;” and I 
also gave my reasons for believing those instruments to be 
free from Bell’s claims. As I had no evidence of the ex- 
cellence of the three several instruments named by your 
correspondent, I certainly could not truthfully class them 
as superior to those of Bell. 

The letter of “ Return Circuit ” must convince every reader 
of it that the writer is one of those “ telephone men” who has 
invented a telephonic instrument, in his opinion superior to 
every other telephonic instrument, and free from Bell’s 
claims, because perhaps he uses two metallic discs and Bell 
uses only one, and “ Return Circuit ” is chagrined, mortified, 
_ disappointed that his superior invention was not named 

y me. 

If the “telephone man” has invented such an instru- 
ment, and will send one to me, I will take great pleasure in 
testing its efficiency myself, and also in having it tested by 
those more experienced than myself; and I shall be glad 
indeed, if upon such trials it should prove a success, to give 
due publicity to its merits and award to the inventor just 
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raise. In regard to the five questions “ Return Circuit ” 
Les the cool assurance to put to me, all I have to say is that 
neither the questions nor the answers can have any bearing 
upon the subject matter of instruments superior to Bell’s ; 
‘and with due deference to and great respect for the editors 
of the Review, I take leave to express my astonishment 
that they allowed the pages of their Review to be used to 
propound questions irrelevant to the matter at issue and at 
the same time rude and impertinent. 
The following quotation from “ Persius,” I think, may be 
applied to “ Return Circuit” :— 
Ilia subter 
Coecum vulnus habet. 
April 2nd, 1883. | Das Telephon. 


[We shall be glad if both our correspondents will in future 
confine themselves to relevant matter, and avoid personalities. 
We use the word personalities advisedly, because although 
writing under a nom de plume, each appears to be not entirely 
unknown to the other.—Eps. Etec. REv. ] 


My communications published in your Review has led 
many persons to make inquiries of me in regard to the use 
of Cox-Walker’s and Hickley’s receivers purchased by them 
before the judgment of Mr. Justice Fry. As the status of 
such purchasers is important for them to know, will you 
permit me to state what is the settled law on this point ? 

Ist. All pes who manufacture, sell, or use an instru- 
ment which is an infringement of any valid patent, are 
responsible in damages to the owner of the letters patent 
therefor, and can be compelled to deliver up the infringing 
instrument. 

2nd. The courts are lenient with an innocent purchaser 
in the open market of an instrument at the time of 
the purchase not. judicially pronounced to be an infringe- 
ment of a valid patent, and generally limits its action to 
ordering the delivering up of the infringing instruments ; 
but the continued use of such an instrument after it has 
been adjudged to-be an infringement, is punished by the 
Court by an order to pay damages and to surrender the 
instruments. 


April 3rd, 1883. 


Patent Rights. 

The head of a large electrical firm in Paris informs me 
that Trouvé’s and Breguet’s telephones are sold to England 
extensively, also that he is quite certain they can be used in 
this country without risk, and are not infringements of the 
Bell telephones. 

Would you kindly favour me with your views on the 
subject in the next issue of THE ELECTRICAL REVIEW ? 


net. 
Sheffield, March 28th, 1883. mr 
[We do not think we should be justified in expressing an 


Das Telephon. 


opinion upon this point ; we would, however, refer our 


correspondent to the judgments of Mr. Justice Fry and 

the late Sir George Jessell. See ELECTRICAL REVIEW, 

1882, and February 10th, 1883.—Eps. ELEC. 
EV. 


Electric Light Companies and their Management. 


There having been a good deal of criticism lately, both 
by the electrical world and the public at large, as to the 
prospects of the various electric light companies, and the 
way in which they are being managed, I therefore venture 
to send you a copy of an order which one company has 
issued to their employés ; and 1 think you will agree with 
me, Sirs, that if the officers of the said company, from whom 
this order emanates, would give their attention more earn- 
estly and heartily to carry out the work in a practical, busi- 
ness-like way, that they would have something more to think 
of than issuing such an order as this, and trotting about in 
a haughty, domineering kind of way, which is most repulsive 
both to the men and also the electricians (or “ foremen-in- 
charge,” as they style them) who have charge of the 
various stations, for I may say it is not all officers of the 
company who are like this, as those in charge at stations are 
highly respected by the men under them ; but these “ fore- 
men-in-charge ” are under those who have issued this order, 
and I can say in some cases have really a more technical 


knowledge of the work under them as well. And thus, 


where obeisance and respect from the men is required, it 
tends to provoke the a reverse, and also not only losing 
their ct, but they will be losing their best hands, too, 
if this kind of policy is persisted in, The order is as 
follows :— 
To the Foreman in charge. 

Station, &c. 

Instruct all your men in future, when a superior officer of the com- 
pany visits your station, to touch their hats; if any man objects 
report him at once, with a view to ee dismissal ! ! ! 

ign 

If this is what is required to make a man respectful, the 
man had better be dismissed before the order is given, as 
any man would naturally tender an officer his due amount of 
respect if the officer knew his place and behaved with that 
amount of dignity which every gentleman in such a position 
would do. I may mention that a good many of the men do 
not even know these said officers. 

Hoping I have not intruded too largely on your valuable 


' One of the Workmen subject to the above Order. 
London, April 2nd, 1883. 


The Iron Dise used by De la Rive in his Researches in 
‘Vibratory Movements of Electrical Currents.” 

It may not be without interest to some of the readers of 
your interesting journal to know that a piece of apparatus 
carefully constructed, from a description given in the “ Ar- 
chives de l’Electricité,” vol. v., page 200, No. 17, July, 
1845, by Prof. De la Rive (translated in the Llectrical 
Magazine, vol. ii., page 173, January, 1846), acts well as a 
telephonic receiver, and rather weakly asa transmitter. De 
la Rive’s experiments were on the vibrating movements. of 
electric currents, and in these very important experiments 
he used a disc of soft iron, a disc of tinned iron, and also 
discs of paper and copper, and one made up of a thin layer 
of iron filings in a box of paste board, the iron disc was 
sometimes held by the centre, sometimes by the circumfer- 
ence. The three things which were combined in the receiver 


are as follows :—A disc of soft iron, a bobbin of copper wire 


covered, and a cylinder of soft iron. With regard to the 
disc, his words are, “ I took a disc of very thin sheet iron . 
. . . « and I introduced it into the interior of the helix.” 

“Indeed, when in the interior of the bobbin there is a 
cylinder of soft iron, and the iron filings are placed on a 
paper disc.” 

“By employing a tinned disc, there is a slight movement 
in the filings,’ &c. The iron filings were placed on the 
different discs, under which was the soft iron cylinder, in 
order to show any figures that might be produced by an 
intermittent current acting in the bobbin in which the 
cylinder of iron was placed. The receiver constructed by 
me, from a close examination of De la Rive’s paper, is as 
follows :—A little way within a cylindrical bobbin of covered 
wire, a disc of thin sheet iron is placed, and a soft iron 
cylinder is placed in the bobbin so that one end is under the 
disc, the sketch shows the arrangement. a, disc ; B B, 


bobbin ; ©, cylinder of soft iron. This is De la Rive’s in- 
strument. Now if a battery and microphone be put in 
circuit with the instrument, all the effects of a telephone are 

roduced. The iron disc is thus, I believe, first mentioned 
in connection with the transmission of sounds electrically in 
the year 1845. I was led to examine into the passages 
quoted from seeing that De la Rive is mentioned at page 6 
of a lecture on the telephone by Prof. A. G. Bell, and in- 
duced to write this letter from seeing that so much of late 
has been said about the iron disc and magnet of the 
telephone. 


Frederick John Smith. 
Taunton, March 28th, 1883. 
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Unipolar Dynamos. 


Having read the interesting account of Ball’s dynamo in 
the issue of the ELECTRICAL Review of March 31st closely 
and carefully, I am at a loss to ascertain, either from the 
figures or from the description, for what reason it is called a 
unipolar dynamo. I presume many of your readers as well 
as I have been long aware of the fact that any ring armature 
shall produce currents when rotated in front of a single 
magnetic pole, and some may also have seen a Gramme 
machine working with the top pole-piece and field-magnet 
altogether removed, the armature rotating only in the lower 
or. in fact such experiments occur to any one with a 

ynamo at hand, so that it can hardly be claimed as a dis- 
covery at this time in electrical advance, that one pole of 
a magnet can generate currents in a rotating Gramme 
bobbin... 

Unipolar dynamos may yet become important generators 
of current electricity, and therefore it would be well to draw 
a broad line of distinction between unipolar dynamos, bipolar 
dynamos, and multipolar dynamos. 

In my opinion, unipolar dynamo should be given only to 
dynamos in which two or more magnetic-poles of like name 
are applied to act on the armature; in such a dynamo the 
principles of action cannot be explained on the same lines as 
the actions in an ordinary dynamo, and certain new develop- 
ments exhibit themselves, rendering the construction of such 
machines quite a different matter from the construction of 
an ordinary dynamo machine; such a machine ought, there- 
fore, to be called by a distinctive name, and unipolar appears 
to be most appropriate. 

In Ball’s dynamo, even when the so-called neutral pole- 
pieces are removed, it is obvious to any one acquainted with 
the action of dynamos that Ball’s dynamo acts in every way 
precisely as a Gramme dynamo, except that only one side of 
the ring is immediately under a magnetic-pole. But I pre- 
sume that it is foun advantageous to have the so-called 
neutral pole-pieces in place, as shown in diagrammatic fig. 2 
of your notice of this dynamo, because to me it would 
appear that such so-called neutral pole-pieces will be found 
when the dynamo is in action to be very far from neutral; 
in fact, taking the figures as somewhat proportionate to the 
actual machine, I would say the so-called neutral poles 
would be almost as tee 4 magnetic—although not 
quite—as those other poles said to be the only active ones; 
it is therefore in this light a bipolar dynamo; in fact, it is 
as like a couple of A Gramme machines as it well can be. 
Two A Grammes, if driven at a speed of 1,700 per minute, 
would give just about all the figures we find in Mr. Robert 
Sabine’s report on this so-called unipolar dynamo. I may 
here remark that I think 195 volts potential difference 
between terminals appears somewhat a small result for two 
such ring armatures going at 1,700 per minute and joined 
in series. 

That this machine can be driven by a }-inch belt on each 
ce means nothing—only other people prefer a broader 

It to transmit 2°84 H. P.—either that, or we have all been 
mistaken as to the width of belts hitherto used by us in 
driving machinery. It must be admitted, however, that 
however driven while the machine absorbed 5°68 H. P. it 
yielded economical results according to Mr. Sabine’s figures. 

Now, in a true unipolar dynamo, the loss through so- 
called Foucault currents is naturally much less than ‘in other 
dynamos, and the unipolar dynamo will, I have no doubt, be 
found the most durable and cheapest form of generator, but 
it must be something very different from Ball’s dynamo to be 
classed as unipolar. Having worked at the question of 
unipolar dynamos for at least two years, I may say that the 
most successful thing of the kind arrived at by me was indi- 
cated in my letter to the ExectricaL Review of March 
10th, 1883. A full description of this unipolar dynamo I 
shall send to you for publication, showing several methods 
of applying the principle. Hoping to see a useful discussion 
of this most interesting development of generators. 


Rankin Kennedy, 


Electrician to the Railway and Electric Appliances 
Company (Limited), Glasgow. 


[The neutral points in Ball’s machine show but very slight 
traces of magnetism, and in the later machines these por- 
tions of the electro-magnet core are covered with wire, as 
shown in diagram 1 of this week’s article on the subject. 


Would not “unipolar inductor’’ be a suitable prefix for this 
apparatus, as both poles may be of the same name, both 
armatures then rotating in the same direction ?—Eps. ELec. 
REV. | 


As it is well known that magnetism is essentially a dual 
force, it would be superfluous to say that the application of 
the word “unipolar” is wrong. But even admitting it as a 
conventional term as applied to a certain class of magneto- 
electric machines, I do not see how the above machine can 
be classed under this heading, inasmuch as the principle 
involved is, in all respects, the same as that of the Gramme 
machine, and totally different to the means of producing 
electricity by the properly, or improperly, called “ unipolar ” 
machines. 

If we are to admit the word unipolar I take it to apply to 
those machines in which the movable conductor forming 
the armature is caused to cut lines of force of equal intensity 
without subjecting it to change of polarity of the magnetic 
field, as demonstrated by Faraday by rotating a permanent 
magnet axially, with a copper cylinder fitted on it, and which 
rotated with the magnet, the current being taken off from 
each edge of the cylindrical conductor. ies 

The Siemens Unipolar Dynamo recently illustrated and 
explained by Professor Thompson, in his Lectures at the 
Society of Arts, is virtually two of these machines geared 
together, subjected, however, to field-magnets of opposite 
polarity to the rotating magnets. geass 

I hope to have the pleasure of communicating to you, at 
no distant date, the results of my own dynamo, which is 
based somewhat on the same principle. 

If two semicircular permanent magnets are arranged in 
the form of a ring with like poles joining (fig. 1), and 


FIG. I. FIG.2. 


enveloped by a coil of wire capable of slipping over them, 
it follows that, when the coil is moved, a current is generated 
of certain intensity. If, however, another magnet, which 
I will call the “ field-magnet,” is brought near the ring and 
of opposite sign (fig. 2), the current resulting from the 
movement of the coil will be of greater intensity. Now, as 
the lines of force always tend to find the shortest path, it 
is evident they will concentrate themselves between the N 
pole of ring and 8 pole of the field-magnet ; any augmenta- 
tion of current which would, therefore, accrue by reason of 
the field-magnet being present would be generated in that 
part of the coil which is immediately between the field- 
magnet and the ring, this augmentation of current being 
produced in a manner exactly similar to the Faraday disc 
machine. The other part of the coil, however—so far as 
the field-magnet is concerned—is out of action, and although 
a current would be produced in that part of the coil it 
would he caused solely by cutting the lines of force from 
the permanent magnetic ring. 

I venture to think that this points to two distinct causes 
in the action of the Gramme machine: (1), the current 
generated by sliding the coil over the induced polarity o. 
the soft iron core, and (2), cutting the lines of force by that 

art of the coil which moves between the field-magnets and 
induced armature poles ; the former being based on the prin- 
ciple of moving the coil in a varying magnetic field, and the 
latter being identical with the currents in the Faraday disc 
and Siemens’ “unipolar” machines. If, now, the ring 
(fig. 2) be supposed to consist of soft iron instead of per- 
manent magnets ; by the inductive effect of field-magnet, s, 
there would still be two poles in the ring, and it is from the 
fact of the coil passing over these {wo poles that is the chief 


cause of the current being produced. How then can it be / 
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“unipolar” ? However neutral the opposite field-magnet 
may be rendered, there is no such thing as neutrality in that 
part of the armature-core, there being a pole induced by the 
acting magnet; and not to accentuate this polarity by a 
ready-made field-magnet looks very much like a waste of 
metal. It would be interesting to know the result by con- 
structing it as a double Gramme machine. 


| E. L. Voice. 
April 2nd, 1883. 


J. Wilson.—We cannot recommend you a book on the 
subject you mention. The sizes of the plates influence the 
internal resistance of the cells only, the electromotive force 
being the same for any size of cell. 


NOTES. 
Errata.—Page 268, near the bottom of column 2, for 
T80°/’ 
for T ¢ n 6? 
23 ‘is ( T80° 
R = 
2e+ > 
read Te me 
| 
A. 


Electric Lighting.—We extract from the City Press 
the following report of a year’s work of the Commission of 
Sewers in respect to electric lighting :— 


It will be recollected that in 1881 the Commission, in conjunction 
with the Bridge House Estates Committee, arranged for lighting 
three districts in the City experimentally by electricity. In district 
No. 1, the contract with the Brush Company having terminated on 
April lst last, arrangements were entered into with the company for 
lighting for a further period of twelve moriths, at a cost of £800. 
The cost of lighting the district by gas was about £690. In district 
No. 2, the Electric Light and Power Generator Company, now called 
the Maxim- Weston Electric Light Company (Limited , failed to light 
the district effectually under the terms of their contract. Application 
was made by the company that their contract might be extended for 
a further period, which was granted them for twelve months, from 
April 27th, upon the same terms and conditions as their original 
contract. It should be mentioned, however, that for a considerable 
time during the first period of the contract the district was lighted 
by the company from sunset until about midnight, although the gas 
lamps were not dispensed with ; the public therefore had the advan- 
tage of the electric lighting throughout the winter months free of 
cost to the Commission, and it was in consideration of this, and of 
the difficulties which the company had to contend with, which induced 
the Commission to comply with the request of the company for an 
alteration of the date from which the contract should be considered 
to have commenced. The lighting since April has been in full and 
satisfactory operation. In district No. 3, Messrs. Siemens Brothers’ 
contract terminated on April lst; they were asked upon what terms 
they would continue the lighting for a further period of twelve 
months, but the amount they required (£3,600) being considerably in 
advance of their original contract price, their tender was declined, 
and the lighting by gas resumed. Messrs. Siemens Brothers applied 
for permission to allow their wires and smaller lamp columns to 
remain until it had been decided whether the electric lighting of the 
district should be discontinued altogether or not, and this permission 
was granted. The large standards, together with the engine and 
machinery, were removed by Messrs. Siemens Brothers, but the rest 
of the installation remains. Having reported at length to the Com-. 
mission upon all of these contracts, and the reports being in print, 
this brief summary is all that is needed here. The arrangements 
entered into with the Edison Company for lighting with their incan- 
descent lamps the public way of the Holborn Viaduct were carried 
out, and that thoroughfare was lighted for three months, from 
April 24th, free of cost to the Commission. At the expiration of 
that time the company applied for permission to continue the light- 
ing for a further period of six months, the Commission to pay them 
the same amount as they would have had to pay for the ordinary gas 
lighting; this was agreed to, and the contract was satisfactorily 
carried out until January 24th. The company then applied for an 
extension of their contract for one year, still agreeing to light 


the public way at the same price as gas. This, subject to dd 
ities, 


of the Commission to make the contract cease in certain event 


has been agreed to, and the com is still lighting the Viaduct. 
In addition to lighting the were, the Edison’ incandescent 
lights were introduced into nearly all the private buildings and shops 
fronting the Viaduct, the Edison Company making their own arrange- 
ments with the various occupiers. When the experiment was com- 
menced the Edison Company placed two incandescent lamps in each of 
the public gas lanterns; they have since made various experiments 
with different shaped lanterns and different arrangements of clusters 
of incandescent lamps, but of which it is scarcely necessary to give 
the details here, as it will be referred to more fully in a special 
report on the subject. This is the first instance in Lenlon ed a public 
thoroughfare being lighted by incandescent electric lights, placed on 
each of the gas-lamp columns; the object sought is the uniform 
diffusion of light over the entire surface of the street, which is indeed 
the only sound principle of lighting important public thoroughfares. 
In uence of memorials from various ratepayers and inhabitants 
in the City, the question of extending the electric lighting to 
other districts was considered by the Commission, a plan and 
conditions were ms by: the engineer for that object; tenders 
were invited and received on May 12th for lighting four other 
districts. As many of those tendering made it a condition that the 
should have the privilege of supplying private premises with electric 
lighting, and as a Bill had then been brought in by the Government 
dealing with the subject of electric lighting generally, it was re- 
solved that nothing should be done until the result of that action of 
the Government was known. In August a general Electric Lighting 
Act was passed, and shortly afterwards general rules on the subject 
were issued by the Board of Trade. On September 26th notices from 
six different electric light companies of their intention to apply for 
Provisional Orders under the new Act were laid before the Commis- 
sion, and referred to the Streets Committee. The names of the com- 
ra or promoters were :—The Edison Electric Light Company, the 

etropolitan (Brush) Electric Light and Power Company, the Pilsen- 
Joel and General Electric Light ave! essrs. Ferranti, 
Thompson, and Ince, the Swan Uni îlectric Light Com- 
pany, the Gülcher Electric Light and Power Company. The 
committee on October 24th made its report, and the Commission 
resolved that it would become the undertakers for supplying 
electricity in the City, and that all applications by companies 
for Provisional Orders should be opposed. A special meeting 
was held on November 21st to give effect to this resolution, 
when a report from the Streets Committee was read, together with a 
report from Mr. W. H. Preece, F.R.S., past president of the Society 
of Telegraph Engineers and Electricians, who had been employed 
by the Streets Committee to consider two important questions re- 
lating to electric lighting, and an amendment was carried that it 
was advisable that all further experiments be conducted at the ex- 
pense of the lighting companies, and not at the expense of the 
ratepayers. At a meeting on December 7th this amendment was 
rescinded, the original resolution carried, and the whole matter 
referred to a special committee to inquire into the necessary steps to 
be taken to enable the Commission to become the undertakers for the 
supply of electricity to the whole or any district of the vag. The 
special committee, after several meetings, and after the Remem- 
brancer had consulted with the officials of the Board of Trade, 
brought up a report on Jannary 9th, recommending that ‘‘ your com. 
mittee be empowered to prepare a draft licence, framed on the prin- 
ciple of the Commissioners becoming undertakers, and of contracting 
with reliable electric lighting companies for the supply of electric 
lighting, and we ask authority to negotiate (by advertisement or 
otherwise) with the companies in respect of the areas in which the 
supply is proposed to be made compulsory, leaving the other portions 
of the City to be dealt with more at leisure, as circumstances and 
the experience gained in respect of the compulsory areas may dic- 
tate, by which means we hope, within a reasonable time, to accom- 
plish the lighting of the whole City by electricity at a minimum 
of cost to the ratepayers.’” This recommendation was agreed to, 
and the Remembrancer and solicitor ordered to take the necessary 
steps to obtain a licence for electric lighting. 


The House of Commons’ dining-room and library were 
this week lighted by the electric light. General satisfaction 
has been expressed with the change. 


The Maxim-Weston Electric Company has, we understand, 
contracted with the Science and Art Department to light 
Bethnal Green Museum throughout; also with the con- 
tractors for the Tilbury Dock Works to enable them to work 
by night as well as by day. 


The Aberdeen Town Council on Monday agreed to a 
request by the Aberdeen Market Company to be allowed to 
form a connection with the system of electric light at present 
being experimented with in Aberdeen for the purpose of 
experimentally lighting the new market buildings, after they 
are reopened, for a certain number of hours nightly. 


The Brighton Royal Pavilion Banqueting Room was on 
Tuesday evening, on the occasion of the Mayor’s banquet, 
successfully lighted, for the first time with a view to per- 
manency, by the Swan incandescent light. 


The Brush Electric Light so of received the per- 
mission of the Lambeth Vestry last week to erect a 
standard lamp in Brixton Road, near the London and 
County Bank, subject to the lamp being erected at the cost 
of the company and to the satisfaction of the Surveyor of 
the vestry. | 
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-Ohm’s Law.—“ The ELecrTricAL Review,” says the 
Mechanical World, “has a curious article on Ohm’s 
law. We have used a few galvanometers, but never one 
with ‘a resistance infinitely greater than the other re- 
sistances.’ A galvanometer with a very high resistance is 
useful, but one with an infinite resistance would be valuable 
as a curiosity and nothing else. The writer is a gentleman 
well known for his mathematical knowledge, and is very 
careful generally to use it when the most elementary arith- 
metic would suffice. His book on electrical testing is the 
only good one, but it is greatly marred by the author’s fond- 
ness for airing his algebra. This is a great pity, for nine- 
tenths of those who require to use the book cannot under- 
stand the reasoning, and the same remark applies to the 
article to which we refer. Mr. Kempe has always something 
worth reading when he writes on electric measurement, but 
his work would be far more valuable if more intelligible.” 

Our contemporary, in its good-natured anxiety to find 
fault, has credited the article which it criticises with a state- 
ment which was never made. It must be obvious that “a 
resistance infinitely greater than the other resistances ”” is not 
synonymous with “an infinite resistance ” ; the former ex- 

ression indicates a comparison, while the latter does not. 

t may also be pointed out that to speak of “a galvanometer 
with a very high resistance” would not express what is 
required, since although the resistance may be very high it 
may still be less than “ other resistances.” It is unnecessary 
to argue any farther, since it is, we think, quite evident that 
the writer of the note has shown himself unacquainted 
with the subject he attempts to criticise ; we would, however, 
point out that on page 201 of the same number in which the 
above note occurs, our contemporary is guilty of the very 
fault of which complaint is made, since we very much doubt 
whether “nine-tenths” of the “ makers and users of all 
kinds of machinery,” for whom the Mechanical World is 
avowedly written, could follow out the reasoning which is 
there given in an algebraical form. 


Charing Cross and Waterloo Electric Railway.— 
The public is aware that a project is on foot for the con- 
struction of an electric railway under the Thames in the 
vicinity of Charing Cross. A railway worked by electricity, 
though rare, has ceased to be a novelty. But a line of this 
nature, passing under a river, is a new departure, and this 
mode of providing for the traffic of the metropolis cannot 
fail to excite considerable interest. The scheme is now 
assuming a practical aspect, says the Standard, inasmuch as 
definite contracts have been entered into both for the con- 
struction and the working of the line. The works to be 
constructed comprebend a double line of railway for the 
transit, by electricity, of single cars passing at frequent 
intervals between the top of Northumberland Avenue, oppo- 
site the Grand Hotel at Charing Cross, and the Waterloo 
Station of the South-Western Railway. The approach to 
the line at either end will be by a short flight of steps. The 
tunnel will pass under Northumberland Avenue and the 
Victoria Embankment, across the river beneath its bed, and 
under College Street and Vine Street, ending in a flight of 
steps leading to the platforms of the South-Western Rail- 
way. Several advantages are set forth as attending the 
employment of electricity as the means of propulsion. Thus 
the use of a locomotive engine will be dispensed with, and, 
as à consequence, no steam or noxious vapours, the products 
of combustion, will exist in the tunnel. The carriages being 
run separately, and not exposed to the concussions and 
strains resulting from being united in a train drawn by an 
engine, will be very much lighter than ordinary railway 
carriages. The weight of the engine will also be saved, so 
that the burden to be carried, in addition to the paying load 
of the passengers themselves, will not be more than 40 per 
cent. of the whole weight of a loaded carriage. The rolling 
load being so light, the strain upon the permanent way will 
be very greatly reduced, and travelling over it will be much 
smoother and easier than on an ordinary railway. The pas- 
sengers will suffer much less delay, being conveyed in 
carriages starting more frequently than would be practicable 
if the vehicles were grouped in trains. Each carriage will 
be under the most perfect control, so as to be capable of 
being stopped with the same ease as an ordinary omnibus. 
It is claimed that the working will be exceedingly economi. 


cal, the power being obtained from fixed compound engines 
working expansively with high-pressure steam, while the 
non-paying weight to be carried is peculiarly small. 

It is intended to line the interior of the tunnel with 
white bricks. The steel rails will be laid upon continuous 
longitudinal sleepers of timber embedded in the concrete 
floor, so there will be no baliast or other moist substance 
to produce any smell or feeling of dampness or mouldiness, 
The carriages will be constructed entirely of steel and wood, 
without any cloth or leather lining, similar to those manu- 
factured for the tramways by Messrs. Stephenson, of New 
York. The wheels will be under the centre of the carriage, 
with a wheel base of five feet, and each pair of wheels will 
be driving wheels actuated by a dynamo machine, taking 
its electricity from a conducting rail, or they may be made 
breaks, creating and conveying electricity to the rails. The 
floor of the carriages will only be nine inches above the 
rails, the floors of the terminal platform being on the same 
level as the floor of the carriages. The centre of cach 
carriage being occupied by the dynamo machine, the ends 
will be devoted to passengers, one compartment being for 
first and the other for second-class passengers, the compart- 
ments being distinguished by different coloured lamps. 
The speed will be limited to eleven miles per hour, therefore 
requiring three and a-half minutes for the entire journey, 
and the carriages may be started as quickly as they can be 
filled, leaving only a few feet of space between, as each 
carriage will be under the control of the driver, who can 
regulate the speed and stop or reverse as he may desire. 
The line being double, there will be a constant succession 
or circulation of carriages. Each carriage upon arriving 
at the terminus, will stop at the platform until its pas- 
sengers have alighted, when it will pass on to a traversing 
table beyond the end of the platform and be conveyed 
across to the return line, along which it will move to the 
other side of the platform, where it will stop to take in 
passengers, and at once return by its own line of rails to 
the distant terminus. All these movements will be effected 
by electricity under the control of the driver of the carriage, 
and thus a constant circulation of carriages will be main- 
tained, the rate of which will be governed by the number 
of passengers presenting themselves for conveyance. 


Académie des Sciences de Paris.—The annual public 
meeting of the Académie des Sciences was held on Monday, 
April 2nd, under the presidency of M.J. Jamin. A portion 
of his opening speech, relating to the progress of electricity, 
is worth reproducing :—“ For the first time, electricity, con- 
sidered formerly as a simple curiosity, has become a public 
necessity and will rank among the most valuable adjuncts 
of civilisation. A single wire suspended in the air, or 
traversing the seas, is sufficient to transport to a 
distance, with the speed of light, illumination, magneti- 
sation, heat, motion, writing, speech, all physics and 
all chemistry. Electricity has become the general and 
instantaneous agent of every transmission ; it is, in a word, 
energy itself, liberated at a point of origin, conducted where 
we wish and doing there any work which we require. It is 
this power of electricity which has been justly called a 
miracle.” The speaker also remarked very appropriately 
that electricity has been the fortunate rival of politics, and 
that it has accomplished another miracle by succeeding in 
producing, between the savants of two neighbouring nations, 
who had not yet disarmed, a commencement of reconciliation. 
The remainder of the presidential address was devoted to 
the passage of Venus, to the works of M. Pasteur, and to an 
eulogy of M. J. B. Dumas. They then proceeded to the 
distribution of rewards. 


Telephone Experiments.—A series of experiments 
(says the New York Times of the 21st March) were made 
yesterday in the offices of the Postal Telegraph Company 
with Lockwood and Bartlett’s new molecular telephone. 
The telephone was.connected with a wire of the Postal Tele- 
graph Company, running from New York to Cleveland, a 

istance of 650 miles, and over this wire conversation was 
held with Dr. Henry E. Waite, an electrician, and one of 
the inventors, who was stationed in the office at Cleveland. 
A number of gentlemen tested the instrument and the re- 
sponses were as distinct and intelligible as those received 
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over an ordinary telephone from a distance of half a mile. 
The molecular telephone differs from all others in the sub- 
stitution of molecular action for mechanical vibration in the 
transmission of sound. The transmitter of the telephone, 
instead of being a metallic vibrating plate, is a carbon mi- 
crophone, imbedded in and completely covered by cork, al- 
though wood, card-board, or any non-resonant material can 
be used. The receiver is a magnet surrounded by insulated 
wire at one of its poles, a continuation of which is made to 
tap against a plate of cork or any other substance that is 
free from inductive action by the variations of the current, 
its operation being similar to that of the sounders which are 
so extensively used in telegraphy. The cork absorbs the 
sound-waves, thus producing within its substance molecular 
disturbance, by means of which the ‘words spoken at the 
transmitting end are reproduced in a distinct manner without 
any confusion of syllables or liability to error in words in 
which sibillations occur. The molecular action ceases by the 
absorption of the sound-waves as soon as the words trans- 
mitted are reproduced, and this, without reaction, produces 
perfect articulation. The officers of the Molecular Company 
claim that the telephone can be produced one-third cheaper 
than the ordinary instruments. 

[ We have received private information to the effect that 
the above statements as to the effective working of the 
telephone are to be relied upon.—Eps. ELEC. Rev.} 


The Telephone in France.—The 7Zimes’ Paris cor- 
respondent, writing on Tuesday, says that a newspaper an- 
nounced that morning that M. Cochéry contemplated the 
institution at no distant date of a Government telephone 
service, with telephonic communication between the dif- 
ferent offices in Paris and a number of provincial telegraph 
offices, which would be at the disposal of the public 
at the modest charge of 25 c. per five minutes; and that 
private telephonic apparatus would be provided at the 
rate of 170 f.a year for Paris, in addition to the ordinary 
advantages, which would place the subscribers in communi- 
cation with the different stations, and enable them to send 
telegrams direct to the telegraph office for further transmis- 
sion. The newspaper in oe. adds the writer, was 
either ill-informed or too well informed. The Temps pub- 
lishes a contradiction of the statement of its contemporary. 
For the present, the Minister of Posts and Telegraphs con- 
templates no such innovation as is ascribed to him. M. 
Cochéry has, however, instituted a telephone service at 
Rheims which is similar to the one described as intended for 
Paris. This new service, which was opened on Sunday, is 
an experiment, the results of which will show whether it is 
desirable to start a telephone service in Paris. 


Sixpenny Telegrams.—In the House of Commons 
on Thursday week, on the order of the day for going into 
Committee of Supply, Dr. Cameron, one of the Members for 
Glasgow, moved as an amendment “That the time has 
arrived when the minimum charge for inland postal tele- 
grams should be reduced to sixpence.” He contended that 
the increased capacity of the telegraph wires, owing to im- 
proved instruments and the discovery of duplex and quad- 
ruplex telegraphy, together with the increase of business 
done, justified the demand for a reduction in the price of 
telegrams. The change could be effected with a loss in the 
first year of only £177,000; and he argued that its im- 
mensely stimulating effect would soon convert the loss into 
profit. Mr. Puleston, in seconding the motion, remarked 
that he knew the Postmaster-General needed no conversion 
on this question, but that the difficulty rested with the 
Treasury. Mr. Fawcett, in reply, after dealing with the 
question from a financial-point of view, bearing out the 
statement in this respect of Dr. Cameron, said that no 
inconsiderable portion of the business of the country was 
now done by telegraph. English trade had, for the last 
four or five years, many and increasing difficulties to contend 
with, and as far as the Post-office could help it, he hoped 
English trade would be placed under no disadvantage. It 
was not to be denied that the minimum telegraph charge 
in England was no less than 140 per cent. more than the 
minimum charge in any continental country. They were 
actually in this position, that whereas they could send a 
short telegram, quite sufficient under many circumstances of 
business, from any part of England to any part of Belgium 


for 8d., and to any part of France for 10d., yet if they 
wanted to telegraph to a place only a few miles distant, or 
from one part of London to another, they had to pay 50 per 
cent. more than for a short message to Bolsion, and 20 per 
cent. more than for a short telegram to France. He could 
not help admitting that this was a very striking anomaly. 
It had been suggested that they might return to the old 
system of different telegraphic rates, so that in London and 
large towns the minimum might be, for instance, 6d. He 
had made a careful calculation as to the financial result of 
this plan, and he found that the saving would be so very 
trifling that it would only diminish the loss by about 
£50,000 a year, and it seemed to him that it would be 
much to be regretted if for this difference the important 
principle of uniformity were infringed upon. The question 
of reducing the charge for — was one that did not 
rest with him to determine. henever the day should 
come, whether it was soon or late, that the Post-office should 
receive instructions from those who were the superior 
authorities—the Government or the Chancellor of the 
Exchequer—that the revenue was in a position to lose for 
the first year £177,000, and for four years an aggregate sum 
of £150,000, the news would be welcomed by that depart- 
ment. The Chancellor of the Exchequer said that having held 
his present office only a few weeks it would be impossible for 
him to take the responsibility of saying that the loss of 
£177,000, which, at any rate, must be incurred if the pro- 
posed reduction were made, would be clearly and absolutely 
the full loss. Even as to the loss of that sum he was not 
prepared to say at that moment that the House ought, 
against the view of the Government, to pass a resolution 
consenting to it. It was not, he thought, prudent in the 
same year that they undertook so large an expenditure as 
between £400,000 and £500,000 in connection with the 
Parcels Post system to increase the business of 


the Post-office at an undoubted present loss of £177,000. - 


He hoped, therefore, that the House would not agree 
to the amendment, and he would undertake, on the 


other hand, that the question should be most thoroughly _ 


investigated between now and next year, and if they should 
find it in their power then to adopt the proposal he should 
be very glad to doso. After some remarks from Mr. H. 
Fowler in support of the motion, the House divided, when 
Dr. Cameron's resolution was carried by 68 to 50. On 
Monday the Chancellor of the Exchequer, in reply to Mr. 
Pulleston, who asked what action the Government proposed 
to take in view of the above decision, said if the hon. 
member would repeat his question later on in the session 
he hoped to be able to answer it fully. Further news late 
on the 5th inst. was to the effect that Mr. Childers has had 
£170,000 allotted him for the sixpenny rate, and this will 
come into operation at or before the beginning of next year 


NEW COMPANY REGISTERED. 


Long-Distance Telephone Company (Limited).— 
Capital £600,000, in £5 shares. Objects: To purchase the 
letters patent numbered 686, 687, 688, and 689, granted to 
Alexander Melville Clarke, a communication from abroad, 
by George Miller Hopkins ; and generally to carry on the 
business of a telephone company. Signatories (with one 
share each): M. F. Dormer, Balham; A. Little, 11, 


Soames Street, Peckham; F. Bracher, 116, London 


Wall; J. Lloyd, 22, Keppell Street, Russell Square; R. 
Sanford, 34, Riversdale Road, Highbury; A. T. Angus, 
69, Holland Road, Kensington, and J. C. Walker, 74, 
Tottenham Lane, Hornsey. Registered 31st ult., by H. W. 
Suckling, 5, Metropolitan Chambers, New Broad Street. 


OFFICIAL RETURNS OF ELECTRIC 
COMPANIES. 


Anglo-General Electric Light Company (Limited). 
—The annual return of this company, made up to 21st ult., 
was filed on the 28th ult. The nominal capital is £24,000, 
in £1 shares. 15,000 shares have been taken up and the 
full amount has been called thereon. The calls paid amount 
to £3,972 9s. 7d., leaving £11,027 10s. 5d. unpaid. 
Registered office, 4 and 5, Three Crown Square, Southwark. 
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NEW PATENTS—1883. 


1475. ‘Voltaic batteries and apparatus connected therewith.”’ 
J. Gray. Dated March 21. 


1481. ‘‘ An improved method of era electricity.”” J. A. 
Kenpatt. Dated March 21. 4 


1518. ‘‘ Armatures for dynamo-electric machines.’ J. B. Rogers 
and H. O’Connor. Dated March 22. 


1538. ‘‘ Electrical conductors or cables, chiefly designed for tele- 
i re, . H. . (Communicated by C. D. Caze- 
nave. ated March 24. 


1541. ‘‘Improvements in electric batteries, which improvements 
are also applicable to other apparatus.” H.H. Laxe. (Commu- 
nicated by H. A. and A. H. Radiguet.) Dated March 26. 


1556. ‘ Electrical accumulators.’” H. E. Newrox. .(Communi- 
cated by D. Monnier.) Dated March 27. 


1565. ‘‘Separating compounds of metals by electrolysis.’”’ L. 
Ermorx. (Communicated by G. J. Atkins.) Dated March 27. 


1575. ‘‘ Electro-magnetic printing telegraph apparatus.’’ W. P. 
N. (Comubuntonted by H Van Dated 
arch 28. 


1576. ‘‘ Electro- etic printing telegraphs.’’ W. P. THompson. 
(Communicated by H. Van Hoevenbergh.) Dated March 28. 

1617. ‘* Electric lamps, or lighting apparatus and carbon con- 
ductors for the same.’’ W. R. Laxe. (Communicated by C. Dixon.) 
Dated March 30. 


1618. ‘*Electro-magnets.”’ A. M. Crarx. 
L, C. A. J. D. d’Arlincourt.) Dated March 30. 


1620. ‘‘ Voltaic arc lamps.’’ B. J. B. Mirus. Dated March 31. 
1623. ‘‘ Electric arc lamps.”’ F. M. Newron. Dated March 31. 


1632. ‘Electric signalling apparatus for affording communica- 
tion between passengers, guards, and drivers of railway trains.” 
W. H. Preece and W. E. Lanaron. Dated March 31. 


1639. ‘‘Improvements in dynamo-electric machinery and in 
apparatus for use in connection therewith, or for other purposes.’’ 
S. P. Taompson. Dated March 31. 


1640. ‘* Apparatus for lighting lamps by electricity.”’ G. W. 
von Nawrockr. (Communicated by P. Richter.) Dated March 31. 


1641. ‘* Machinery and apparatus TT. for the conversion of 
electricity into mechanical power.’’ C. A. Muruorrann. Dated 


(Communicated by 


April 2. 


1644. ‘* Working secondary batteries or electrical accumulators 


and apparatus connected therewith.’’ J.S.Sznxon. Dated April 2. 


1645. ‘‘'Telegraphic and telephonic wire.” L. Ezmore.  (Com- 
municated by W. B. Hollingshead.) Dated April 2. 


1646. ‘‘ Appliances for electric lighting.’’ J.L. Huser. Dated 
April 2. 

1647. ‘* Electrical safety plugs or fuses.’’ C. V. Boys and H. H. 
CunyNGHAME. Dated April 2. 


1652. ‘Electric safety lamps.’’ T. Copp. Dated April 2. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1882. 


3534. ‘‘Dynamo-electric machines, &c.’’ O. W. F. Hutt. 
Dated July 25. 6d. This invention has for its object improvements 
in dynamo-electric machines or electric generators, and electro-mo- 
tors. Itis found by experiment that when an armature wound with 
a coil of insulated wire is brought in contact with the two poles of a 
magnet, and also when the armature is again separated from the 
poles, electric currents pass in the armature coil, if the circuit be 
closed, and these currents are much more energetic than the currents 
which may be produced by moving such an armature in proximity to 
the magnet poles. Now the inventor so arranges that armatures 
are in succession brought into actual contact with magnet poles and 
are separated from them by a rolling movement. The figure shows a 
vertical section of an electric generator constructed in accordance 
with the invention and in the manner preferred. The machine is 
also applicable as an electro-motor. 4, ais an iron frame, upon it 
are fixed the magnet cores, b, b ; they are wound with insulated wire 
in which the current circulates; so that they remain magnetised so 
long as the machine is in operation. The cores, }, support the iron 
rings, €, c, which are in good magnetic contact with the cores. On 
each side of the machine one ring, c, is a north pole, and the other 
ring, c, is a south pole. Thus, if on the left side the inner ring, c, be 
south, the outer ring will be north, and on the opposite or right side 
of the machine, the outer ring will be south and the inner ring north, 
so that the polarities are reversed. At the centre of the frame, a, 
there is a socket into which a globe, d!, at the end of an axis, d, is 
received. Means for the adjustment of the socket 'are provided as 
shown, and a cap retains the globe, d!, in it. The axis, d, has a 
conical movement imparted to it by the axis, e, which when the 
machine is used as a pps is driven in any convenient manner. 
If the machine be used as a motor, the axis, e, becomes the driving 
axis. The axis, e, has a crank arm, e!, at its end, and into a socket 
in this the axis, d, is received. f is a disc frame fixed upon the 
axis, d, it carries the armature bars, g, g. They are arranged 


radially and are +. pd spaced, their number is odd, so that they do 
not fall diametrically opposite. Each armature is wound with insu- 
lated wire, and the ends of the wires are brought out to the insu- 
lated contact pieces, 4, 4, which are equal in number to the arma. 
tures and are placed intermediately between them, the positive end of 
one armature coil and the negative end of the next armature coil, 
being connected to the contact piece lying between them. Thus the 
whole of the armature coils form of themselves one complete and 
closed circuit. i, i are insulated metal rings, they are carried by 


Ch: a 
ia 


ck ù | 


wooden blocks fixed to the frame, a, and they are supported u 


pon 
vulcanised india-rubber at j, 7, so that the rings, i, may yield slightly 


to the pressure of the contact pieces, h, h, as these are brought down 
upon the rings by the rolling movement of the frame, /, carrying the 
armatures. One of the rings, i, is connected with the positive ter- 
minal of the machine, and the other with the negative, and these 
being connected through an external circuit, a current will flow in 
this circuit in one direction so long as the machine continues in 
motion. The action of making and breaking contact between the 
armatures and the magnets and the approach of the armatures to the 
magnets on the one side and the recession on the other, all conspire 
to cause currents to flow through the coils of the armature directed 
from the contact piece, h, which at the moment is bearing upon one 
insulated ring, i, to the contact piece, h, which at the moment is 
bearing upon the other ring, i, and these currents pass into the 
external circuit. 


3575. ‘Electric lamps.’’ J. G. Lorram. Dated July 27. 
6d. Relates to improvements in that description of electric lamps 
known as arc lamps, and comprises various novel features hereinafter 
described, whereby an electric arc lamp of great simplicity and effi- 
ciency is obtained. Fig. 1 is a side elevation of one form of the 


K! 


Fia. 1. Fire, 2. 


electric lamp in which the upper carbon is movable and the lower 
carbon fixed, and fig. 2 is a front elevation of the same. Referrin 
to figs. 1 and 2, a represents a solenoid, or sucking magnet, suppo 

in a circular frame, B, of brass, or other suitable metal, by means of 
pivots or screws, © 0, so as to be pe peer of moving in a vertical 
plane. Through the hollow centre of the solenoid, or sucking magnet, 
is placed a rod or tube, a, the said rod or tube being in fact the core 
formed partly of soft iron and partly of brass or other non-magnetic 
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material. At the centre of the said core, at its outer end or that end 
nearest the carbon, is placed a projection, c, provided with one or 
more points, or with a knife edge or edges either flat or curved, or of 
other suitable form for supporting the upper carbon, £. There is 
also provided a disc or other shaped mass, 4, of soft iron at the end 
of the solenoid, or sucking magnet, either on the body of the solenoid, 
or sucking magnet, and beneath the mass, à, of soft iron is placed a 
second mass, à!, of soft iron, which may be adjusted nearer to or 
further from the mass, b, 7 means of a screw, d, fitted in a socket in 
the mass, 5', and capable of turning therein and screwing through 
the lower plate or bar, ¢, as is well understood, or by any other con- 
venient means ; the parts, ad b!, forming, in fact, together a combined 
solenoid, or sucking magnet, and electro-magnet. The circular-frame, 
B, is provided at its top with another plate or bar, e¢ (as well as with 
the one above-mentivned at its lower portion), the said plates or bars 
supporting the guiding and contact rollers, ff! ff. Each pair of 
me he is connected together by springs which connect their axles, 
one of the axles of each pair working in horizontal slots formed in 
the bars or plates, ¢ e, as shown. The rollers are thus caused to bear 
with more or less pressure upon the carbon passing between them, 
thereby adapting them for varying sizes of carbon within certain 
limits. The outer rollers, f f, serve to re-act against the pressure 
exerted by the core of the solenoid, or sucking magnet, upon the upper 
carbon. The plates, ¢ e, may be screwed to or cast in one piece with 
the frame, 8. Screws, g g', are employed for limiting the movement 
of the solenoid or sucking magnet, a, and thus the length of arc be- 
tween the carbon as hereinafter described. The fine wire of the 
solenoid, or sucking magnet, is arranged in a shunt between the ter- 
minals, F F', which are screwed to the frame, B, of the lamp as 
shown. One of these terminals must be insulated from the said 
frame, and F' is so shown, and is connected by means of a conductor, 
h, with the lower carbon-carrier, ¢, which supports the fixed lower 
carbon, H. The said lower carbon-carrier, G, is insulated from the 
other portions of the lamp, as shown at 1. 


3661. ‘Apparatus for use in telephonic circuits.” J. W. 
Frercner. Dated August 2. 6d. e objects of the invention 
are first, to provide simple apparatus easily applicable to telephonic 
circuits whereby extraneous noises produced by induction and inter- 
fering with the proper reception of articulate sounds may be reduced 
and to a great extent counteracted so as to make it possible to use a 
single wire and earth whether the single wire is part of a cable or 
not, and second to provide an eameenel switch or appliance for con- 
necting or completing circuits at a telephone exchange or otherwise 
where several telephone circuits are led to one centre. The first part 
of the invention relates to apparatus or appliances in which there is a 
primary coil which forms part of the telephone line-wire circuit and 
an induction coil which forms part of a receiving instrument circuit. 
Hitherto such apparatus or appliances have been so constructed that 
the induction coil has been affected both by induction from the 
primary coil and from the core of the said coil, thus preventing 
simultaneous action of the induced working currents. And the 
above first part consists in placing the primary and induction coils at 
a distance from each other on an iron or iron-wire core in such manner 
that the currents of electricity in the line-wire only act on the 
page , instrument through the currents induced by means of the 
core and not by direct induction from one coil to the other. 


3666. ‘* Wires for electrical purposes.” P. R. ne FAUCHEUx 
v’Humy. Dated August 2. - Has for its object improve- 
ments in wires or conductors for electrical purposes and in the 
insulation thereof and in means or apparatus and materials employed 
therein. For this purpose the inventor forms the wire of copper or 
other suitable metal, either round, flat, or grooved. This wire 
is passed through a bath consisting of the following ingredients :— 
India-rubber, powdered glass, carbon, paraffine, silver sand, naphtha, 
in stated proportions. The wire is then encased in strips, filaments, 
or rods of desiccated wood, glass, or other suitable material which 
has previously been passed through a bath of soluble glass. 


3691. ‘‘Channels or courses for electric wires, &c.’’ G. M. 
Epwarps. Dated August 2. 6d. Has for its object the formation 
of channels or courses, through which wires for conveying the electric 
current can be passed and which from their character and the method 
pursued in their construction will afford increased facilities for the 
testing and regulation of the electric current and the protection of 
the wires. For the purpose of the invention, the inventor uses sheet 
iron or other sheet metal of suitable strength and gauge which has 
been previously crinilated or corrugated in such form that each fold 
or corrugation shall present the form of a dovetail and be capable of 
retaining in its grip plastic materials, such as cements, concretes, 
asphaltes or any other suitable material or composition, which are 
inserted in a soft or pliable condition, which set or harden and so be 
retained by the sheet metal within and upon its dovetailed corruga- 
tions in such a manner as to cause the two to act together as one 
under compressson or tension. 


3698. ‘* Micro-telephonic apparatus.”’ J. H. Jounson. (Com- 
municated from abroad by Dr. Arséne D’Arsonval, of Paris.) Dated 
Aug. 3. 2d. Relates to the combination of a permanent magnet 
with a microphonic transmitter for rendering the same portable. 
(Provisional only.) 

3705. ‘‘ Electric lamp.”’ J.L. Somorr. Dated August 4. 4d. 
The object of this invention is to produce an electric arc lamp which 
will give a clear, steady illuminating electric are by a novel arrange- 
ment of apparatus which will regulate and maintain at one even and 
uniform distance apart, the points of the carbons or electrodes between 
which the arc is formed. (Provisional only.) 


3712. ‘Construction and arrangement of the cores, &c., of electre. 
magnets.’? §.C.C.Currre. Dated August 4. 6d. The objects of 
this invention are to provide electro-magnets that shall have a maxi- 
mum of power with a minimum of resistance and cost. With these 
objects in view, the inventor makes an inner cylindrical core of soft 


iron of any suitable thickness, diameter, or length and at any suitable 
distance outside it he puts another cylinder of the same length and of 
such a thickness that the ratio of the sectional area of the one to the 
sectional area of the other may be such that the magnetic influence 
of the two shall be equal. ese two cylinders rest upon a circular 
soft iron plate. Thespace between the inner and outer cylinders des- 
cribed above is filled in with one or more coils of wire which may be 
formed of insulated wire of one system or split up into two or more 
systems according to the particluar purpose for which the magnet is 
required. At one or both ends, if nece , is put a disc of brass or 
other diamagnetic substance to keep the coils in place. 


3713. ‘‘ Electric arc lamps.”’ E.G. Brewer. (A communication 
from abroad by the ‘‘ Société anonyme des ateliers de construction 
mécanique et d’appareils électriques,’’ of Paris.) Dated August 4. 
8d. This invention refers to improvements in electric arc lamps, and 
especially to the so-called ‘‘ Cance’’ system, wherein a screw serves 
to automatically produce the movement of the regulator under the 
action of a nut-motor which determines the bringing together of 
the carbons or to remove them from one another when they are too 
near, the throwing out of gel mechanism for regulation of the lamp 
being produced by a suitable magnetic arrangement. 


3751. ‘‘ Electrical si ing apparatus.” W.R. Laxe. (A com- 
munication from abroad by G. W. Blodgett and A. D. Blodgett, of 
America.) Dated August 5. 1s. The first part of this invention has for 
its object to provide an electric signal adapted to automatically operate 
a gong or other signalling device at any pre-determined time or 
times, varying as desired through each successive hour of the day or 
night, and consists partly in combining and arranging a series of 
electrodes, adapted to be changed as desired, each representing a 
minute or unit of time, with a rotating cylinder or drum that will 
bring them successively into contact with a single vertically-moving 
electrode located in the same circuit with the series above mentioned, 
thereby completing the circuit and operating the signal. It also in- 
cludes a circuit-breaking device, by means of which preliminary or 
warning signals may be given; and, further, certain other details 
and combinations of parts hereinafter more particularly described. 
The second part of the said invention consists in the provision of 
means whereby, after the circuit-closing devices referred to in the 
description of the first part of this invention have been in operation 
for six days, giving each day signals for the departure of railway 
trains according to a week-day schedule, will be made inoperative, 
and a differently arran set will be brought automatically into 
action on the seventh day, conforming to the Sunday time-table. 
The said invention also has for its object to provide improved means 
for automatically keeping the cylinder in unison with a standard 
clock at any desired point, and this part of the said invention con- 
sists in the provision of means whereby the vibrations of the armature 
of an ordinary ‘‘ sounder,’’ connected electrically with a signal clock 
and operated thereby at regular intervals, are caused to regulate the 
operation of a chronometrical device. 

3753. ‘Combined holder and switch for incandescent electric 
lamps.”’ C. E. Dated Augurt 5. 6d. Relates to an 
improved combined socket and switch for holding incandescent 
electric lamps in such a manner that a portion of the same device 
which holds or retains the lamp may also be used for making and 
breaking the electric circuit, so as to cause the light to be developed 
in the said lamp, or to be extinguished, as may be desired. 


3755. ‘Electrical meters.”’ T. J. Hanprorp. (Communicated 
from abroad by T. A. Edison.) Dated August 5. 6d. The object 
of this invention is to produce simple and efficient apparatus or 
means for measuring the electrical energy consumed in a circuit, 
which will record automatically, and will be constructed wholly of 
mechanically operating parts not liable to get out of order, and not 
requiring renewal. This is accomplished by the use of one or more 
reciprocating dash-pot plungers, which retard the movement of an 
electro-magnetic mechanism, operated by the current in the circuit 
or a portion thereof, and working by its movement a recording 
apparatus. 


Dynamo or magneto-electric machines.’ T. J. Hanp- 
(Communicated from abroad by T. A. Edison.) Dated 
August 5. 6d. Relates partly to means for deriving from a 
dynamo or magneto-electric machine, two or more independent 
circuits, in which there will be different electromotive force or 
mar such circuits being adapted for independent regulation. 
e extra circuit (or circuits) has or have a lower electromotive force 
than the main circuit, and is, or are designed more especially for use 
in energising the field of force magnet of the machine, or for operating 
translating devices, of which incandescing electric lamps form the 
best example, placed in multiple arc circuits, and requiring a current 
of lower tension than the lamps or other translating devices in the 
main circuit; or this extra circuit may have both the magnet coils 
and the lamps connected therewith in multiple arc. The object is 
accomplished by arranging to bear upon the commutator-cylinder on 
each side of one of the main commutator brushes a secondary brush, 
which is mounted so as to be capable of adjustment towards or away 
from the main brush, independently of or together with its fellow on 
the other side of the main brush. These two secondary brushes are 
connected together electrically, and from them is led one part of the 
secondary circuit, the other part being connected with the main 
brush on that side of the commutator cylinder. The farther apart 
the secondary brushes are placed on opposite sides of the main brush, 
the greater will be the tension of the current in the extra circuit, and 
hence the tension can be readily regulated by varying the position of 
such brushes with reference to the main brush. The tension of the 
current in the main circuit can be independently regulated by shifting 
the main brushes, or in any other suitable well-known manner. The 
connection of the secondary brushes together electrically does not 
short-circuit any of the coils of the armature, since currents are 
— in the same circumferential direction on both sides of the 
arma 
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3757. ‘‘Light-emitting conductors for electric lighting purposes 
&c.”” R. WERDERMANN. Dated August 5. 64d. "Rees io the 
manufacture of light-emitting conductors either for arc lamps or for 
incandescent lamps, and to apparatus chiefly designed to be employed 
in such manufacture. The inventor uses instead of carbon, crystal- 
lised silicium or graphitoidal silicium; this is fused, and cast in 
moulds in the form of pencils, bars, threads, or buttons, or other 
cam form. It is preferred to effect the fusion by the electric 
current. 


3763. Telephones.” J. J. Barnrer and F. ToURvIEILLE DE 
LAVERNEDE. Dated August 8. 6d. The improved telephone, the 
subject of the present invention, is essentially characterised by the 
application herein made of the Faraday magneto currents, produced 
by the backward and forward movements of a magnet in a bobbin 
or coil with closed circuit. The figure is a longitudinal section of the 


improved telephone. The magnets, a, al, a, are tubular and split, 
they are consecutively arranged one after the other, and form a 
simple whole, but having some isolated or insulated parts, b, b!, of 
bone, ebonite, or other suitable substance, which parts correspond 
with other like parts, c, c', arranged inside the coils or bobbins, 
d, d', d*, g, g', g’, the first d, d', d*, are inducted directly by the 
magnets, and the second are-similarly acted on by the former. The 
series d, d', d*, and g, g', g?, are separated by a soft iron cylinder, e, 


or preferably by a bundle of soft iron threads or wires. A final 


envelope, 4, covers the extreme bobbins, g, g', g’, this envelope is 
enclosed in the body of the apparatus, 4, with journals, 7, for mount- 
ing the apparatus in a hinged support. The magnets, a, a', a, are 
suspended to the coils, d, d', d?, by means of three series of springs, 
r (more or less), which keep these magnets concentrically with the 
coils and allow them the displacements in the direction of the hori- 
zontal axis. The receiver is formed of an embouchure, m, whose 
crown, m!, is fixed by screwing or otherwise to the envelope, À, and 
to the body, #, of the telephone; both of which are for this purpose 
provided with rings, h', #!, but between m! and the ring, A’, and 
two intermediate india-rubber rings, #, »!, the vibrating plate, p, 
is locked. Externally the embouchure, m, is furnished with a soft 
iron ring, g, which makes it (in conjunction with the magnet, x, of 
the ‘‘push’’) a signalling armature, The transmitter comprises an 
embouchure, ¢, ¢', with annular armature, g', of soft iron, which 
parts are similar to those, m, "1, and g. Bolts or screws render the 
shoulder, ¢!, solid with the rings, 1? and Z?, by locking the vibrating 
membrane, 7, on the isolating crowns, 0, of india-rubber. To this 
membrane the speaking plate, v', is connected by means of a central 
axis, v?. The plate, v', repercusses by amplifying the vibrations of 
the membrane, v, on the microphone. For this purpose this plate, 
v!, is pierced with three holes equidistant and about 5 millimètres 
from the edge, for the reception of three small charcoal or selenium 
cylinders, w, cut pointedly, which put it in communication with the 
microphone. The latter comprises two charcoal crowns, y, y!, bear- 
ing in 10 or 20 conical holes as many charcoal cylinders with points, 
z. The crown, y, is fixed to the body, 4, of the apparatus, whilst 
that y! is merely sustained by the three pointed cylinders, w, which 
rest parallel on the speaking plate. 

3770. ‘‘ Preparation of lead for the cells of secondary batteries.’’ 
L. Eprstery. Dated August 8. 4d. Has for its object improvements 
in the preparation of lead for use in the cells of secondary batteries. 
The inventor obtains a spongy preparation of lead, suitable for use in 
~ os oA secondary batteries, by adding permanganate of potash to 
molten lead. 


3820. ‘* Magneto-electrical apparatus.’”? J.H.Jonnson. (Com- 
municated from abroad by T. Ducousso, J. Ducousso, and the Société 
Anonyme Maison Breguet, all of Paris.) Dated August 10. 6d. 
The apparatus constituting this invention is composed of a magnet 
furnished with bobbins or coils (or of several magnets furnished with 
bobbins) the said magnet or magnets being fixed against the rail and 
protected byacasing. In virtue of the principle of Page the passage 
of the wheel of magnetic metal over the magnet without touching the 
same causes alternate induced currents in the said coils. These cur- 
rents are utilised for acting upon a Hughes’ electro-magnet of the 
polarised, ordinary, or other kind at any distance whatsoever for 
signalling and like purposes. 

3821. ‘‘Electric lamps.’”” F. Morr. Dated August 10. 4d. 
Relates to arc lamps in which a series of pairs of carbons are em- 
ployed, and the improvements have reference to the apparatus for 
commuting the current from one pair of carbons to the next. The 
switch for this purpose is actuated by a spring placed in a box 
under the bed plate, and travels in a circle from one pair to the next 
as it is released by a series of cams and spindles, which are put into 
operation by the consumption of the carbons. 


3822. ‘Batteries for storage of electricity.” F. Morr. Dated 


August 10. 2d. Has reference to storage batteries The battery 
is constructed in two forms, the first one of which consists of a series 


of lead plates connected in the ordinary manner. These plates may 
be cast in lead solely or in a mixture or amalgam of lead, binoxide of 
manganese and antimony, the object being to obtain the substance in 
a spongy or porous form. The plates are cellular or honeycombed,.so 
as to afford the greatest number of points of attachment for the sub- 
stance with which they are painted, namely, peroxide or acetate of 
lead. They are then coated with lead foil the exterior of which is 
ainted with binoxide of manganese or acetate of lead. The space 
tween the plates is packed with asbestos, and the battery is then 
filled with sulphuric acid. The second form of the battery consists of 
a series of plates of the above form divided by porous cells containing 
sulphate of copper, acetate of lead or lead foil, or lead in a state of 
division, also carbon in a minutely divided or plate form. 


3834. ‘‘ Apparatus for regulating electric light.”” H. Wipe. 
Dated August 11. 2d. Consists of an improvement in electric light 
regulators, by which the arc is produced and maintained automatically 
in a simple and efficient manner with the least amount of controlling 
mechanism. In this improvement the carbons are mounted in a 
vertical position in the usual manner, the lower carbon being fixed, 
while the upper carbon is fed towards the lower one as they are con- 
sumed, but both carbons may by suitable arrangements be made to 
approach each other, and may also be placed horizontally instead of 
vertically. The upper carbon is made to approach and to separate 
from the lower one by means of a long driving screw, to the end of 
which the carbon is attached by a suitable holder. The screw, which 
is in the same axial position as the carbon, has a pe sufficiently 
great to allow it to descend through a nut towards the lower carbon 
by its own gravity, assisted by the weight of the upper carbon, and 
it is grooved or slotted throughout its length to prevent it from turn- 
ing on its axis, but by its descent a rotary motion is imparted to the 
nut. The driving screw passes through the axis of a solenoid or an 
electro-magnet, while an iron armature attached to the nut rotates 
under the solenoid or electro-magnet as the carbon descends. As 
soon as the carbons come in contact, the nut and screw are drawn u 
by the attractive force of the electro-magnet, and the arc is establish 
between the carbon points. As the length of the arc increases, the 
attractive force of the electro-magnet weakens and allows the screw 
and carbon to descend and maintain the arc of constant length. The 
rotary motion of the nut is arrested by means of a projecting tooth 
and spring or their equivalents, while free upward motion of the nut 
and screw is permitted for separating the carbons. The solenoid or 
electro-magnet is made to act differentially by means of a derived 
circuit of fine wire through which part of the current is transmi 
in an opposite direction to that producing the principal magnetic 
effect, as is well understood, and, by means of suitable arrangements, 
two or more sets of carbons may be used with the same regulator.. 


3842. ‘*Suspending telegraph wires from iron posts.’”’ H. C. 
Jonson. Dated August 11. 4d. This invention has for its object 
improvements in suspending ans ep om wires from iron posts. In 
places where iron posts are much used it is usual to provide the 

sts with iron brackets, and these brackets support the insulators. 

ow the insulators are liable to be broken by lightning and otherwise, 
and then the electrical leakage from the wires becomes very large. 
To obviate this the inventor provides the post with wooden arms, 
which are secured upon the posts in the following manner :—The arm 
consists of a bar of wood about two feet long, and it has holes or 
sockets to receive the stems of insulators. Two bolts are re 
through the arm and also through an iron plate, which has a lip or 
flange upon its under side for the wooden arm to lie upon. The plate 
has also ribs or projections upon it, and when the arm is applied these 
projections take a steady bearing against the post, s0 that the parts, 
when the nuts are screwed up, may not ‘‘ work ”” or shift in position. 
The bolts also pass through a back piece applied upon the further 
side of the post. When the nuts are con up against washers 
upon the outer side of the arm, the whole of the parts are drawn 
tightly together, the post is nipped and the wooden arm becomes 
securely held to the post. 


3846. Apparatus for regulating electric currents.”” W.S. 
Dated August 12.. 2d. e object of this invention is to insure 
safety in the supply of electricity to houses and other places, If 
from any cause the current passing through a conductor leading into 
a house becomes greater than the conductor is adapted to carry, the 
conductor becomes heated, the insulating covering is injured, and 
possibly may be set on fire. To avoid this risk the inventor makes 
the connection with the leading-in wire through a coil of wire of 
such a nature that it will get hot before there is any danger of injury 
to the covering of the leading-in wire. This coil is contained in a 
box which is filled with paraffin wax, and the box is provided with an 
air-tight corrugated cover. When the coil in the box becomes warm 
the paraffin melts; in melting it increases greatly in volume, and 
bulges upwards the cover of the box. The cover is connected by a 
stem with a lever having its fulcrum upon a standard attached to the 
box. The lever at its further end carries a spring contact-piece, and 
this serves to establish metallic connection between one or other of a 
series of insulated studs and a bridge-piece immediately over the studs — 
and coupled with the main conductor. The several studs are all 
connected with the leading-in wire, but through various resistances. 
When the paraffin wax is solid, connection is established between 
the bridge-piece and a stud or studs with which the leading-in wire is 
connected through but a small resistance; but as the paraffin melts, 
the lever moves and the contact-piece passes to other studs connected 
through a higher resistance, until a lessening of the current is effected 
as to cause the paraffin again to solidify. Other materials may be 
employed in place of paraffin, but paraffin is very suitable. (Pro- 
visional only.) 


3856. ‘‘ Electric lamps or lighting apparatus.’’ W. R. Lake. 
(Communicated from abroad by N. E. Reynier, of Paris.) Dated 
August 12. 2d. Relates to electric lamps or lighting apparatus, 
and consists in certain improvements based upon a very simple 
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geometric property of prismatic rods tapered at one end. When two 
prismatic rods of carbon of polygonal or curved section tapered at one 
end are placed in the same plane nearly parallel to each other, if the 
pointed extremities are brought together so that they touch each 
other, the point where the contact is made will be situated above the 
two points and towards the commencement of their tapered portion. 
The points being free, can be supported upon two electric contact- 
pieces and an incandescent system of lighting thus obtained in which 
the electric current traverses successively, in inverse directions, the 
two tapered ends, passing from one to the other by their mutual 
lateral contact. (Provisional only.) 

8982. ‘Electric signalling apparatus.” R. H. Brannon. (A 
communication by i. W. Seabee, of America.) Dated 
August 19. 6d. Relates to improvements in apparatus for transmit- 
ting electric signals, and consists in the employment of magnetic 
needles or bars, which are pivoted to vibrate within a surroundin 
bobbin or coil of wire under the influence of electric currents whic 
are sent through said coil or bobbin, and in a novel arrangement of 
circuit-closing devices adapted to be operated by said magnetic bar at 
different points in the circular line of movement of one end thereof ; 
and in means for governing the needle-deflecting current to cause a 
simultaneous and equal deflection of all the needles on one circuit. 


5280. ‘Signalling by electricity through the medium of ‘ed 
W. R. Lake. by the Standard Time 
Company (Incorporated), of America.) Dated November 4. 6d. One 
part of this invention relates to the employment of the gas in the 
mains and branches of a common gas system as a medium for com- 
municating signals to distant points, by imparting a sudden impulse 
to the gas in the mains at a certain point and time, which impulse 
will be transmitted throughout the mains and branches to the points 
prepared to receive it. 


5695. ‘‘ Apparatus for generating and measuring electricity.’’ 
V. W. Brancuarp. Dated eviter 30. 6d. The object of the in- 
vention is to pue an electric generator, and also a device for 
measuring and recording the current used to excite or charge the 

nerator, or the current issuing therefrom, or both; and it consists 
in a vessel containing electrodes and an electrolytic bath, said elec- 
trodes being provided with electro-chemical potential before being 
immersed in the electrolytic bath, and in suitable means and methods 
for preparing or forming said electrodes, and for placing and re- 
placing them in the electrolytic bath, said electrodes and bath being 
also adapted for a storage battery when desired. The invention con- 
sists further in the meter or measuring apparatus, consisting 
essentially in an arrangement of vibrating pendulum and bell-crank, 
suitable electro-magnet and armature, and a recording device. 


5850. ‘‘ Electro-magnets.”’ V. W. Buancuarp. Dated December 
8. 4d. Theinvention relates to improvements in electro-magnets, in 
the construction and arrangements of which the inventor uses.copper 
plates instead of the wire common for that p , and by means of 
the hereinafter-described system of connections and insulation he is 
enabled to utilise fully the entire surface of the plates, and to readily 
and conveniently employ any desired portion of. the magnetic force 
with the most satisfactory results. Fig. 1 shows a portion of the 
magnet in front elevation. Fig. 2 is a sectional view through the 
body of the magnet on line y x of fig. 1. Figs. 3, 4, and 6 are detail 
views of modes of connecting the plates, and fig. 5 is a side elevation 
of the coupler. In the drawings, a represents the improved magnet, 
which is constructed as follows:—The core is composed of a bundle 
of soft iron wires, ©, forced tightly into a soft iron tube, B, which is 
insulated from its environment by a layer of asbestos paper, D, or its 
equivalent. Upon the core so constructed, or constructed of one 
piece of iron, are placed insulated discs of sheet copper, which may 
be of ed desired thickness, each formed with a central aperture the 
size of the insulated core, and having a slit extending radially from 
the central aperture to the edge of the disc. This slit is formed with 
the cylindrical groove, d, along the opposite edges, on opposite sides 
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of the sheet of metal, or, if preferred, the metal fecessarily removed 
to form the slit may be turned up to form a lip on one side of the 
slit, or a number of pins may be fixed to one edge of the slit in- 
stead of the turned up lip. To facilitate the use of any desired 
length of magnet without altering their structure or position, a 
number of the said copper plates are provided with lugs, a1, by means 
of which and the coupler, Fr, consisting of the strips of metal, g g, 
hinged at one end and provided with a tightening screw, g!, at the 
other, any number of sections of one entire magnet may be connected 
and put into or out of use. By making the couplers, r, of varying 


sizes the internal resistance of the magnet may be increased or di- 
minished in the portions to which they are applied. Between each 
two of the metal dises, À, is À qu an insulating disc, 5, preferably 
of asbestos paper, which said insulating discs are similar in size and 
slitted, as are the discs, a. The copper and paper discs alternate 
along the core, and, in order to distribute the weight of pins or 
strips equally, the said connections are arran in the form of a 
continuous spiral from end to end of the completed magnet, the ob- 
ject being to break the joints and provide sufficient space between the 
joints of the plates for the insertion of the pins or plugs, e!, in the 
grooves, f f', the plates being so placed on the core that the groove 
on the upper side of one plate, the pres in the insulating disc, 
and the groove in the lower side of the next copper plate will 
register. In case the diso, À, has the lip, e, formed at the edge of 
lip will take plugs touch the under 
side of the upper copper disc, the insulating di ing appropriatel 
placed, thereby forming the desired connection ; oni. if arme 
strips of insulating material may be inserted to fill the radial slits in 
the plates, when used without separate connecting pins. A current 
entering at either end of a magnet constructed as described would be 
obliged to traverse the entire surface of each plate, thus utilising 
them to their fullest extent, and by thus arranging the plates a 
magnet is produced in which the internal or essential resistance is 
reduced to the minimum, and in which all the parts are in exactly 
the same relation to the core, which cannot be the case with con- 
tinuously coiled wire. . | 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Direct Spanish Telegraph Company (Limited). 


Tue nineteenth ordinary general meeting was held at the offices of 
the company, Leadenhall Buildings, Leadenhall Street, on Saturday, 
Mr. Edmund Etlinger, one of the directors, presiding. 
The report of the directors, which we published in our last issue, 
having been taken as read, | 
The Chairman said the accounts for the half year ended 31st 
December last showed a balance to the credit of profit and loss of 
£7,056 17s. 9d., which he needed hardly tell them was very satis- 
factory, it representing, after paying the dividend of 10 per cent. on 
the preference shares, a dividend equal to 6 per cent. on the ordinary 
shares, and therefore if they had had no mishaps, they would 
probably have been able to recommend the full preference dividend, 
5 per cent. on the ordinary shares, and the transfer of £1,000 to the 
reserve fund. The receipts, although somewhat less than those of 
the previous half year, were in excess of those for the co nding 
iod of 1881. e traffic since Ist January last, estimating that 
ay’s receipts, had been on the whole satisfactory. In January the 
receipts amounted to £1,658, in February £1,459, and in March £1,772, 
making for the three months, in which was the short week of Feb- 
ruary, £4,889 as compared with £5,428 in the same period of 1882. 
During the last quarter the Bilbao cable had been | only 28 days. 
Owing to the joint-purse arrangement with the tern Company 
they had nevertheless received an income, but, as a matter of fact, 
they knew that the moment a cable was Dog though a joint- 
purse arrangement existed, they did not get the amount of traffic 
which they would if there were no interruption. The directors 
Former à to come to the locality in which they were, because the 
greater portion of the Spanish traffic came from that part of the 
town. Extensive alterations had been made in the mode of carrying 
on the traffic. They now used the PE for carrying their 
messa from there to Falmouth, they having contracted for a 
special wire for that purpose ; and to Madras they could telegraph 
direct from their offices in Leadenhall Buildings. They had also got 
a pneumatic tube from their establishment to St. Martin’s-le-Grand. 
ese alterations cost money. Previously they had to pay the Post- 
office one shilli for every message of 24 words they sent 
to Spain, and also one shilling for every message of the same 
number of words to Falmouth. The cost of these messages was 
£2,400 a-year. In consequence of the alterations he had mentioned 
it had not now come to quite so much, consequently they had as yet 
been at no loss in these alterations, and he did not see how they could 
possibly lose them. The Barcelona cable was broken from the 
18th to the 31st December. It was satisfactorily and economically 
repaired, and had sincé been in excellent working order. The cost of 
the repairs, £751 9s. 5d., was paid out of the revenue of the half- 
year. Considering that cable had been down nine years and had not 
cost them one farthing during that time, he thought they could con- 
tulate themselves in that respect. They had got every assistance 
on the French Government, otherwise the expenditure on the 
repairs would have been three times as much. The directors, as the 
shareholders had been informed by circular, had concluded an arrange- 
ment with the Eastern Telegraph Company to work the direct traffic 
between England and Spain on the joint-purse system. That arrange- 
ment, which was very fair to both parties, came into force on the 
lst December, and had worked satisfactorily. Now he came to the 
distribution of the £7,000, and on that subject he spoke with great 
regret. After paying a dividend on the preference shares amounting 
to £2,921 10s., and appropriating £200 to the reduction on the pre- 
imi expenses account, there remained a balance of £3,935 17s. 9d. 
The directors deeply regretted that they could not recommend the 
payment of a dividend on the ordinary shares, feeling the necessity 
of carrying the whole of that balance to the reserve fund, owing 
to the unfortunate interruptions to the Bilbao cables since the 
lst January last, the repairs of which had to be provided for. 
In the early part of December a fault of insulation occurred in the 
shore end of the Bilbao cable near the Lizard, but it did not inter- 
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fere with the communication; it was repaired in J epee À Much The Western Union Telegraph Company.—A 
attention was not paid to that, but unfortunately on the 14th January quarterly dividend has been declared of 1% per cent. on the capital 
a break was found to exist in 80 fathoms of water 140 miles from stock, payable, on and after the 16th inst., to shareholders registered 
es and another 175 miles from gr + ship = yo ga and on the 20th of March. 

made the necessary repairs; but on the 19t arch the cable again oe . 

became interrupted, the damage being 22 miles from Bilbao. At Settling Day. The 
present a ship was out repairing the cable, the expenses in connection t North 4 security : 
with which they could not yet tell, but as far as they could estimate reat Northern Telegraph Company, 5 pe ° , 


them they would not be less than £8,500, and perhaps they Calls.—A call of £1 is due, on the 16th inst., on the 
would be more. The reserve fund last year amounted to National Telephone Company 6 per cent. preference shares, £6 being 
£6,000. After paying, as he had said, their preference dividend, already paid; and a call of £3 is due on fhe 15th inst. on the pre- 
and putting aside £200 to the reduction of the preliminary ex- ference . wma of £20, issued at £12, of the French Electrical Power 


penses account they had got £3,936, giving £9,936 to meet the cost Sto Com £6 in this case also being alread id, 
of the cable repairs. That was a very small, almost an inadequate, hes pany: 8 LÉ ni 


tation in coming to the conclusion to forego a dividend. It was qui 

possible the breaks were an accidental combination of misfortunes at LATEST QUOTATIONS. 
one time which would not occur again, but at the same time they 


Closing 
ought not to shut their eyes to the fact that they indicated a dete- PS |ehene Name. paid | Quote | Business 
rioration in the cable. He did not think he had any observation to  lsue. ii 
make in regard to the balance-sheet. The sums of £395 and £221, 
which were placed in suspense, were the expenditures incurred in the 
up new Offices, ond in with ELECTRIC LIGHT. 
the Spanish wire. e profit and loss account showed an increase in 
their expenses of about £380, which was due to increases in salaries, 40,000 | 10 
office rent, travelling expenses, &c.; but on the whole the TE” Do ie ee 10 | 9-10 
. Cochrane, on behalf of hi and other shareholders, ex- D 1 
pressed a desire that the directors would do all they could to obviate 40,000 5 |fndian & Oriental Electrical Storage Works Co. se 
an a m in the expenditure. F à à as 172,500| 1 |Maxim-Weston Electric Light and Power Co. ....| 1| +? 
e Chairman replied that the directors were doing all they co 40,000 | 5 |Pilsen-Joel & General Electric Light Co. ........ 2} +1 
to curtail the expenses, but pointed out that as the traffic increased 
so must the expenditure. 100,000 5 |Swan United Electric Light Co., Limited ........ 24} 15- 2h 142 
Chairman explained that the revenue was £500 less in the TELEGRAPHS. 
half-year, on account of a depression in the Spanish trade. 2,116,4001,| Stk. | Anglo-American, Limited ....... émis a 100 | 52 - 53 
The report and accounts were then unanimously 4 et 2,441,8001.| Stk. | Do. Preferred) Def'ä. receiving no div. until {| 100 | 844. 854 
y h— pre = the a as by Mr. Scott, a 10 per 9 441 g90;| Stk.| Do. Deferred) 6 p. c. has been paid to Pref. (| 100 | 21 - 214 
cent. dividend on the preference shares was dec ‘ 0 |Brazilian Submarine, Limited ....... pedenesseoses 10 | 12 126.18 
Mr. Edmund Etlinger and Mr. Abraham Scott, the retiring 
directors, and Mr. H. R. Duke, the auditor, were re-elected. 6,000 | 10 Do. 10 per cent. Preference ............ 10 | 17 - 18 
A vote of thanks to the chairman and directors concluded the 13,000 | 10 |Direct Spanish, Limited es... a 
meeting 65,000 20 [Direct United States Cable, Limited, 1877 20 13 | 12 
. 8 VADIC, AO 
| | - 100,0007.; 100 Do. 6 per cent. Debentures, repayable 1884; 100 |101 -104 
The Montevidian and Brazilian Telegraph Com- 2 À À 11 
; , cent. Preference - 
gate Street, E.C., on Thursday. Reporters were not admitted. The 200,000.) 100 . 0. ee.’ ug. . 
following is the report of the directors for the year ending 31st 320 000 100 repayable Feb. 189 «val 109 107 110! 
December last :—After setting aside £500 for redemption of deben- 500,000 | 10 | Do. 5p. c. (Australian Gov. Subsidy) > 4 100 |1 1055.3 
tures, and providing for all charges and debenture interest accruing 349,000 | 100) Bo. Der ent 1909 
during the year, there remains a net balance of £940 16s. 7d., out of 954 3001, 100 {eon and South African Limited 5 per cent. 1043 
which it is proposed to pay a dividend of 2s. per share (£1 per cent.) 345 799)! 100 ms OO. Se eee 
re irector 1s Lieut.-Col. G. W. Macauley, who, being eligible, 45 44) | 10 [Globe Telegraph and Trust, Limited.............. 7- 7811 7 
offers himself for re-election. The auditor retires, and offers Do. 6 ner cont. Preference 
himself for re-ele c tion. 163,206 | 10 
125,000 | 10 |Great Northern ..............sssssssssssmssssse 
The Waterloo Electric Railway Company.—Sub- 1000. 100 | Perch oud Telegraph: Works! 249 | 102 
scriptions are invited for the share gp of £100,000, in 10,000  200:000 | 100 Do. | 6 per cent. Debentures, 1886 
shares of £10 each, of this company. The prospectus states that a 17000 | 25 
ial Act of Parliament was passed in the last session, authorising  %%900 | 10 [Mediterranean Extension, Limited .............. 
the construction of a railway, to be worked by electric power, from  8200| 10 Do. |, oper cent. Preference.............. 
Charing Cross to the Waterloo Station of the London and South- 9,900 | gt Livonie 
Western Railway. This new system of locomotion, as introduced by 58225 | 1|. Do. Scrip.................................. 
Dr. Werner Siemens, of Berlin, has now been established and is 
stated to have been worked successfully for nearly two years on a 150000 | 100 Do. 6 per cent, Bonds, 1884 .. 
line two and a-half miles long at Lichterfelde, near Berlin, and at 186750/ SR. 
the Zankerode Collieries for mineral traffic; but the largest applica- 349) | 100 Do. 8 per cent, Debentures| 100 |107 -109 | 1073 
tion of the principle has lately been effected in the north of Ireland, 69.910 | 20 | Western à and Brazilian, Limited REPLI - 74] 74 xd. 
where Portrush and Bushmills are connected by means of an electric 2 500" = Do. 6 p.c. Mort. b. series Bot "80. red. Feb., 1910| 100 | 99 -102 | 1008.994 
railway, recently inspected by the Board of Trade, and on the point 1.500 $1,000 Western Union of U.S. 7 p.c.1 Mort.(Building) Bds.|$ : 
of being opened for public traffic. The contractors have undertaken 1:030.0001.| 100 j er 2°" 
88,321 10 | West India and Panama, Limited ....... 
and Messrs. Siemens will supply the 4,563 | 10 Do. 6 per cent. Ist Preference ...... 
electrical machinery for £12,000. 4, 2006 
The Eastern Extension, Australasia, and China 
Telegraph Company (Limited).—The accounts of this company to TELEPHONES. 
the 3lst of December last show, subject to audit, a balance of profit 454165 | 1 |Con. Telephone& Maintenance, Ld.Nos. 1to154,165| 1/ g 14 Ly 
of — dividends and a bonus 925,000 | 1 |Oriental Telephone Co., Nos. 80,001 to 800,000 .. 
or the of the year. e directors now pro to pay on 
the 18th of April inst. a final dividend of Qs. 6d. # 8 are, ros, Am 100, 000 5 United Telephone Co. Seeereeeeseesesece spores 5 10}- 103 104.42.4.3 
with a bonus of 2s. per share (both free of income-tax), making, with 
a total of per cent. for the year 
1882. ce of £64,411 is to carried to the reserve fund i 
u e m Dassi 
The Globe Telegraph and Trust Co. (Limited).— erg he, mous 
The directors of this company announce interim dividends for the corresponding month of last year. The December receipts, estimated at £2,800, 


past quarter of 3s. on the preference, and 2s. on the ordinary shares. realised £3,0t8 


ae The Direct Spanish Telegraph Company, Limited. The estimated traffic receipts for 
The Indo-European Telegraph Co. (Limited).— 21,70, against £2,392 in the corresponding period 
This company states that the cables of the Indian Government in the Tho Western and Brazilian Tele Limited. The traffic receipts for the 


Li Li h C 
Persian Gulf being now restored, it is prepared to accept messages for Le y Ter ee 23rd, 1883, were, £2.18, ‘and for the week ended the 30th, 
Chin . The West India and P Telegraph Co , Limited. traffi 
The Direct Spanish Telegraph Co. (Limited) forthe ald month are a8 compared with 
,902 in the corresponding pe o 1 
is company notifies that its direct cable communication with Spain, The Great Northern Telegraph Company. The traffic yoy EE 


amounted to £20,480, The e from Jan Ist to amoun 
via Bilbao, is again fully restored. to £56,520, compared with £50368 in 1882, and £53,224 in 1881. 
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AND ALL FOS LIANT IPS, SWITCHES, | 


SOLE MAKERS OF AYRTON ELECTRIC CURRENT METERS. 


| ‘Telegraph PON MAL, ROAD: 
DYNAMO MACHINES, ÆRC ‘LAMP: 
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Insuiators. 


SPECIAL ELECTRICAL TEST INSTRUMENTS FOR TEUC LIGHT COMPANIES. 


ELECTRIC UGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER .. COMPOLIND BRAIDED 
~*~ COTTON, COVERED WIRES. 


PHILLIPS 
ELECTRICAL WIRE MANUFACTURERS, 
LEA TELEGRAPH. WORKS, HACKNEY WICK, 


FORMERLY. OF 


"MACINTOSH: LANE, HOMERTON. 


SPECIAL WIRES FOR DYNAMO MACHINES, 
SPECIAL “WIRES FOR INCANDESCENT LAMPS. 


| GERMAN SILVER WIRES FOR HIGH RESISTANCES, FLEXIBLE CORDS, TELEPHONE 
| WIRES, &., 8e. MULTIPLE, AERIAL, AND SUBTERRANEAN CABLE WIRES TD 
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| and. Warehouses! 106 & 100. CANNON EG. 


TELEGRAPH: ‘ENGINEERS: & MANUFACTURERS 


Subterranean, and Aerial 

WIRE.--Indis- Rubber and Gutta-Perohs covered it all gauges. | | EN 

INSTRUMENTS." Morse” Ink Neadla, Whestetone’s Aipbabetical, Semaphors “ Biosk” Instruments, Balla, 
Resistanese Coil Ts, Air homson’s other Galyanomotets, Condensers, Testing Lastramenta, &e, 

BATTERIEG-SOLB MANUYACTURERS FOR GREAT SRITAIN, IRELAND, AND THE COLONIES OF THE 


¥ FR 


LEO Bat bas received the moat favourable from the Postal 
Authorities and eminent neers, and is now in general use 
Continental Railways. Aaa Battery tor purpose it is 
kinds of Batteries also marufactursil, Carbon Plates, xo. 


Porcelain, Brownware, 
Mawvracruxans oF THe Moe? Afranares yor RAILWAY SLOCK-SIGNALLING. 


SEMAPHORE REPEATERS. “LIGHT” ANDICATORS, AND WALKERS “ PASSENGER AND GUARD COMMUNICATOR. 
TSLEGRAPH STORES AND APPARATCS OF BVMRE DESCRIPTION. 


TORPEDO APPARATUS. 


THE INDIA-RUBE==, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY ate. Patentess and 
Manufacturers of « Complete System of Torpadoss for Harbour and Obast Defenses, and of the 


SILVERTOWN PATENT FIRING BATTERY. 


4 Constant Battery for Mining and Biasting Purposes. 
CONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, end MAINTENANCE of TELEGRAPH LINES. 


MANUFAOTURMES OM 


VULCANISED INDIA RUBBER 


Valves, Sheet, gro Springs, Washers, Wheel Tyres, Cord, Tubing, and Door and 
¥ Carriage Mats. | | 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 
India’ Kubber and Canvas Steam Packing—Round,. Square, and Sheet. 
| INDIA RUBBER MACHINE DRIVING “BANDS. | 


WATERPROOF GARMENTS AND FABRICS: 


Capes, Leggings, Hate, Holm Di D Shee tor H 


Baths, Life 
EBONITE. | 
| | 
Pumps. Mouthpieces. Sheet and Rod. : 


Surgical Appliances, 


GUTTA-PERCHA. | 
Tubing, Belting, Buokets, Bosses for Flax Spinning, &e. 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE. 
London Office—106, CANNON STREET, E.C. 


‘Warehouse—100, CANNON STREST, EC. 
BRANCHES : : | 
GLASGOW  : ... 20, Dixon Street. | Dusim 15, St. Andrew tel: 
35, Kirkgate. | 87, Corn Street. 
SHEFFIELD 10} Castle Street. |. Mon. 82 Dock Street. 
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